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THE LONDON SINGLE-PHASE RAILWAY. 


While the equipment of the Morecambe-Heysham line of 
the Midland Railway with the single-phase, alternating-current 
system last year was the first example in England of the appli- 
cation of this method of railway electrification, the system being 
laid down for the London, Brighton & South Coast Railroad, 
between London Bridge and Victoria, will probably attract 
more attention, as the problems involved appear to be more 
complex than obtained in the earlier installation. The well- 
known conservatism of English engineers and investors has 
found no greater expression than in the specifications and 
expenditures for this electrification. The successful operation 
of the new system will surely have a great influence in bringing 
about new electrification schemes for the great London railways 
serving the suburban districts. 

The trains will be supplied with 6,600-volt, single-phase 
alternating current from overhead lines, the energy being fur- 
nished by the Deptford station of the London Electric Supply 
Corporation. The trolley system and track work have involved 
a number of serious complications, due to several low bridges 
and some intricate tunnel work along the line. The fact that 
the railroad employes had to work upon the roofs of the trains 
in the terminal stations made it necessary that the overhead 
conductor be placed at a height of twenty-one feet, and a special 
form of collector bow which would operate satisfactorily at high 
speeds through a range of between twenty-one feet and fourteen 
feet had to be designed. 

The Greenwich Observatory, which has had its troubles 
with stray currents and vibration ever since heavy-service elec- 
tric lines came within its vicinity, has occasioned the use of a 
special system of cables for the single-phase electrification, and 
throughout the line there is a duplicate feeding system. The 
overhead conductor is of half-inch, solid, grooved, heavy wire, 
supported by dropper wires suspended from stranded steel 
catenary cables. These are in turn suspended from massive 
porcelain insulators tested to 60,000 volts. 








THE COST OF ELECTRIC HEAT. 


“Tn localities where large quantities of cheaply developed 
waterpower or other sources of cheap power are available, con- 
ditions are now such that the commercial utilization of electric 
heat may afford the only means of development of the natural 
resources of those localities.” Such is the expression of a cor- 
respondent in a recent issue of Hlectrical Engineering (London). 

Theoretically the electrical horsepower-year is equivalent to 
about 2,545 British thermal units. On a reasonably large scale 


one may expect to obtain this quantity of heat for a consump- 
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tion of one pound of high-class coal, the calorific value of which 
may be taken as 15,000 British thermal units. In this case the 
efficiency of conversion would be, in round figures, seventeen 
per cent. The electric horsepower-year, which expresses a quan- 
tity of work equivalent to 2,545 « 25 « 365 = 2,230,000 Brit- 
ish thermal units. Assuming again that the thermal value of 
one pound of coal is 15,000 British thermal units, the coal 
equivalent of the horsepower-year under the same process is 
1,485 pounds. Thus, if the money value of the horsepower-year 
obtained from waterpower, waste gas or other cheap source is, 
in any locality, less than that of 0.67 ton of coal of a thermal 
value of 15,000 British thermal units, plus the cost of making 
the heat in it available, then, other things being equal, it is 
more economical to make use of electric heat. 

In processes in which an intensive degree of heat, concen- 
irated at one point, is desired, the use of electric heating at an 
efficiency of seventeen per cent is highly desirable. The work 
of Moissan, Kjellin, Héroult, Ruthenberg, Stassano, together 
with that of an ever-growing list of present-day workers, augurs 
well for an early realization of the great economic value of 
electricity for heating and smelting in the electrical industry. 








HALF-FARE FOR STANDEES. 


A champion of the much-imposed-upon public has intro- 
duced a bill before the Indiana state legislature, which, if 
passed, might make it incumbent upon the railroad corporations 
operating the street-railway facilities in that state to charge 
only a half-fare for the passengers upon their cars who cannot 
find seats. It is also assumed from the wording of the bill that 
if a person has purchased a full-rate ticket and is compelled to 
stand while in possession of this ticket the conductor must 
punch the ticket so that the standee may secure a refund at any 
of the offices of the company. Just what method can be used 
to determine how long a time a man must stand upon his feet 
while in transit over the city streets to be’ considered a slandee 
is problematical. 

We can see very few good points in the idea and a great 
many very bad ones. The aim of the bill is evidently to secure 
better transportation facilities throughout the state of Indiana. 
From what we have been hearing of transportation facilities in 
. Indiana, it is our impression that they are very good indeed, 
and it seems entirely possible that with a little more education 
and a greater desire for an equitable public policy the common 
people will see the injustice of expecting a street-railway com- 
pany to provide a seat for every passenger, traffic conditions 
and extraordinary demands notwithstanding. If the same 
energy which is devoted to applying silly corrective and restrict- 
ive measures to the operation, or to the detriment of the opera- 
tion, of street-railway systems were devoted to looking into the 
fairness of relieving the railway corporation of a great many 
burdens in the way of franchise payments and inordinate taxes 
there would be opportunity on the part of the corporation to 
secure new capital to increase its facilities, and thus come nearer 


to meeting the demands of the people. 
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FEDERAL CONTROI. OF WATERPOWER. 


Veto of the James River bill by President Roosevelt may 
well call attention to the extent of Federal control over water- 
powers, as the message indicates a policy that may hamper the 
development of hydroelectric plants. 

Control of a river within a state lies either with that state 
or with the Federal Government, and much may depend in a 
given case on whether Congress or the State legislature is to 
regulate the development of its waterpower. 

The power of the United States to regulate the develop- 
ment of waterpower on rivers rests generally on their character 
as the highways of interstate and foreign commerce, over which 
the Constitution gives the Federal Government paramount con- 
trol. As said by Chancellor Kent in Livingston versus Fulton, 
9 Johns 507: 

“Congress has concurrent jurisdiction over the navigable 
waters no further than may be incidental and requisite to the 
due regulation of commerce between the states and with foreign 
nations.” 

Such being the basis of the Federal power over rivers, this 
power has no application unless a river is navigable so as to 
form a highway for interstate or foreign commerce. It follows 
that power over the development of a river that is not navigable 
lies with the state in which the river runs. 

Whether a river is navigable is at once a question of law 
and .of fact, but rivers navigable in fact are navigable in law, 
and the ordinary modes of navigation are to be considered in 
applying the test. The rule was thus stated by Mr. Justice 
Field in The Daniel Ball, 10 Wallace 557: 

“A different test must, therefore, be applied to determine 
the navigability of our rivers, and that is found in their navi- 
gable capacity. Those rivers must be regarded as public navi- 
gable rivers in law which are navigable in fact. And they are 
navigable in fact when they are used, or are susceptible of 
being used, in their ordinary condition, as highways for com- 
merce, over which trade and travel are or may be conducted in 
the customary modes of trade and travel on water.” 

To bring the development of a river under Federal con- 
trol, it must not only be navigable but it must be navigable 
for the purposes of interstate or foreign commerce, for if the 
river can be navigated only for commerce entirely within the 
state where it runs its waterpower development is purely a 
question for that state to decide. Referring again to the case 
of The Daniel Ball, we find Mr. Justice Field saying’as to rivers: 

“And they constitute navigable waters of the United States 
within the meaning of the Acts of Congress, in contradistinction 
from the navigable waters of the states, when they form in 
their ordinary condition by themselves, or by uniting with 
other waters, a continued highway over which commerce is or 
may be carried on with other states or foreign countries in the 
customary modes in which such commerce is conducted by 
water.” 

“If we apply this test to Grand River, the conclusion fol- 
lows that it must be regarded as a navigable water of the United 


States. From the conceded facts in the case the stream is 
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capable of bearing a steamer of one hundred and twenty-three 
tons burden, ladened with merchandise and passengers, as far 
as Grand Rapids, a distance of forty miles from its mouth in 
Lake Michigan. And by its junction with the lake it forms 
a continued highway for commerce, both with other states and 
with foreign countries, and is thus brought under the direct 
control of Congress in the exercise of its commercial power.” 

This case of The Daniel Ball thus furnishes a good exam- 
ple of a river capable of being used for interstate and foreign 
commerce, and consequently under the control of the Federal 
(overnment, but in many instances the navigability of a stream 
‘or purposes of interstate or foreign commerce is an intricate 
question that requires careful consideration. One important 
consideration relates to streams that while not navigable with 
hoats are floatable for logs, and there is some conflict of judicial 
opinion as to whether the capacity of a stream to float logs 
‘rom one state to another brings it within the paramount con- 
‘vol of Congress. 

When legislative authority is desired for the development 
of the waterpower of a river by the construction of dams or 
other hydraulic works that may affect its capacity for naviga- 
‘ion, the first.step therefore is to determine whether the river 
is in fact navigated or capable of being navigated by any of 
‘he ordinary methods for the purposes of interstate or foreign 
commerce. 

If the river is or may be a highway of interstate or foreign 
commerce, Congress has the paramount control over any struc- 
tures that may impede that commerce, and it may be unwise to 
develop the waterpower of the river without Federal authority. 
[t is not always imperative, however, to obtain the consent of the 
United States to the construction of dams or other hydraulic 
works on rivers that are or may be sufficiently navigable and 
so situated as to bring them within its jurisdiction, for a state 
has authority to regulate the use of all rivers within its liniits, 
in the absence of legislation concerning them by Congress. 
This was the rule applied in the early case of Wilson versus 
Blackbird Creek Marsh Company, 2 Peters 245, where the con- 
struction of a dam across a navigable creek under the authority 
In that case Chief Justice 
Marshall gave the reason for the decision as follows: 


of an act of Delaware was upheld. 


“Tf Congress had passed any Act which bore upon the 
case; any Act in execution of the power to regulate commerce, 
ihe object of which was to control state legislation over these 
small navigable creeks into which the tide flows, and which 
abound throughout the lower country of the Middle and South- 
ern States; we should feel not much difficulty in saying that 
a State law coming in conflict with such Act would be void. 
But Congress has passed no such Act.” 

In a recent case, Manigault versus Springs, 199 U. S. 473, 
the validity of an act of South Carolina that authorized the 
construction of a dam across Kinloch Creek was upheld, and 
Mr. Justice Brown said in the opinion: 

“As an original proposition we have repeatedly held that, 
in the absence of legislation by Congress, a State has power 
to improve its lands and promote the general health by author- 
izing a dam to be built across its interior streams, though they 
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were previously navigable to the sea by vessels engaged in the 
coastwise trade.” . 

As the State thus has authority over its streams in the 
absence of regulation by Congress, it is often convenient and 
desirable to rely on the consent of a State to the development 
of the waterpower of a navigable river that may be used as a 
Convenient as is 
this course, it should only be adopted after due consideration 
in each instance, for Congress has the power by future legis- 


highway for interstate or foreign commerce. 


lation to render nugatory the consent of the State to an ob- 
struction to navigation, where interstate or foreign commerce 
is concerned. 

The authority of a State to obstruct navigation having 
been acted on in spite of the paramount power of Congress to 
require that the path of commerce be left clear, it is at best 
very doubtful if the owners of obstructions to navigation, such 
as dams, would be entitled to compensation should Congress 
On the other 
hand, the probability of action ky Congress in some instances 


in future require their removal or modification. 


may be very small. 








STREET AND ELECTRIC RAILWAYS IN THE UNITED 
STATES. 

The Department of Commerce and Labor, Bureau of the 
Census, has issued a preliminary report on street and electric 
railways in the United States, exclusive of Alaska, Hawaii, the 
Philippine Islands and Porto Rico. These statistics relate to 
the years ending December 31, 1907, and June 30, 1902. 
very interesting comparisons are made showing the great in- 
crease which has come about in the street-railway field. An 


Some 


analysis of the figures given shows some peculiar conditions. 
For instance, there has been an increase of twenty-five per cent 
in the number of operating and lessor companies, while the 
increase in length of single track has been fifty-two per cent. 
The total number of cars has been increased twenty-five per 
cent, while the number of power houses has been increased only 
a little less than three per cent. The total output of the sta- 
tions, however, has been increased 110 per cent, which is a 
commentary on the enlarged capacity of the present-day stations. 
The earnings from operation have been increased sixty-eight 
per cent, where the income from other sources has been increased 
291 per cent. ‘The operating expenses have increased at a 
greater rate than the earnings from operation, showing an in- 
crease of seventy-six per cent. While the gross income has 
increased seventy-one per cent, the net income has increased 
thirty-one per cent: but, at the same time, dividends have 
increased sixty per cent, and the surplus shows an increase of 
only one-half of one per cent. 

It is interesting to compare also the 110-per cent increase 
in the output of the stations with the sixty-four-per cent in- 
crease in the number of salaried employes, and with the fifty- 
six per cent increase in the number of average wage-earners. 
The condition of the latter has evidently been improved, for 
wages of salaried employes show an increase of sixty-four per 
cent, and wages of the average wage-earner an increase of sev- 
enty-one per cent. 
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Investigation of Heat-Losses in an Eng- 
lish Electric Power Station. 

On December 22 F. H. Corson, associ- 
ate member of the Institution of Civil 
Engineers, read a very valuable paper, em- 
bodying results of his own investigations 
in the Blackburn (England) electric gen- 
erating station before the Institution of 
Civil Engineers in London. Only an ab- 
stract of the paper is allowed to be pub- 
lished in the first instance, according to 
the very old-established practice of this 
Institution, but there can be very little 
doubt from the abstract that follows that 
the complete paper should be of great in- 
terest to electric power-station engineers 
in all parts of the world as giving them 
new ideas and abundant food for thought 
in connection with the working of their 
own plants. 

An inquiry, originating from Black- 
burn in 1903, showed that the average 
coal consumption of thirty-four principal 
generating stations of the United King- 
dom was about 7.7 pounds per unit gener- 
ated. The figures ranged from 3.6 pounds 
to fifteen pounds, Blackburn standing at 
ten pounds. 

Rough tests on the various sections of 
the plant resulted in considerable re-ar- 
rangement. The steam-pipe system was 
overhauled and more effectively drained, 
and steam separators and driers were in 
consequence dispensed with. Engine stop- 
valves were, where possible, attached di- 
rectly to the main steam pipes. The 
steam ring was discarded, and generally 
the effective heat-radiating surface was 
greatly diminished. Better fitting boiler 
dampers were provided, the condition of 
the brickwork was improved, and the 
whole process of combustion was more 
thoroughly controlled by the institution 
of flue-gas analysis. These and similar 
alterations occupied about three years, and 
the fuel consumption fell during that tme 
to abeut six pounds of the same coal per 
average unit generated, a reduction of 
forty per cent. Further progress being 
imperative, it was decided to conduct tests 
covering the whole operation of the 
works, viewing the losses peculiar to each 
part of the plant in their relationship to 
each other and to the whole; and arrange- 
ments were made and apparatus devised 
for fheir prosecution. 

After isolated trials of the various types 
of apparatus had proved their reliability, 
simultaneous tests were arranged of a du- 
ration long enough to embrace all con- 
ditions of operation met with in routine 
work. 
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The Blackburn undertaking comprises 
two adjoining stations of 2,300 kilowatts 
capacity each, containing twelve mechan- 
ically-fired Lancashire boilers, six fitted 
with superheaters; fifteen high-speed en- 
gines driving generators from sixty kilo- 
watts to 775 kilowatts in size, controlled 
from three switchboards; steam piping 
three inches to fourteen inches in diam- 
eter; ejector and jet condensers fed from 
an overhead water tank above the boiler 
house; low-speed steam-driven feed 
pumps; four batteries of economizers to- 
taling 1,504 tubes; two chimneys, 150 and 
250 feet high, respectively. The test has 
covered during 168 consecutive hours the 
combustion of about 230 tons of coal, the 
evaporation of 8.376 million pounds of 
water, and the generation of 99,295 elec- 
trical units. The net results show a con- 
sumption of 5.15 pounds of coal, and a 
total evaporation of 33.9 pounds of water 
per average unit. 

Observations have been taken half- 
hourly of the rate of evaporation and of 
the temperature of the feed-water at the 
feed tank and the economizer inlets and 
outlets; of the chemical composition and 
temperature of the gases in boiler and 
economizer flues; of the temperature and 
pressure of steam supplied to and dis- 
charged from the engines; of the tempera- 
ture and quantity of the injection and dis- 
charge water of the condensers, and of the 
electrical units generated. 

Some of these data have also been ob- 
tained by using recording apparatus. The 
performance is shown on a time basis in 
curves, and in total in eight balance sheets 
relating to the operation of the whole 
plant and of its constituent parts. So far 
as possible the results have also been en- 
tered on the form prescribed by the Insti- 
tution Committee on Steam Engine and 
Boiler trials. 

The principal subdivisions into which 
the trials have fallen are: 

1. Fuel selection ; 

2. Estimation of moisture in coal; 

3. Determination of calorific value; 

4, Flue-gas analysis and measurement; 

5. Evaporation of water and distribu- 
tion of steam ; 

6. Steam consumption of auxiliaries ; 

7. Steam consumption of main engines ; 

8. Measurement of output. 

1. Fuel Selection—This has been ef- 
fected after comprehensive trials, involv- 
ing calorimetric determination and actual 
working test of various fuels. The calori- 
meter was used only as a preliminary 
guide supplemented by practical trial 
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under the regular working conditions. 

As a means also of insuring uniformity 
of supply of fuel, the employment of the 
calorimeter has been largely discarded, 
more reliance being placed on observation 
of the coal in actual use. 

To exhibit the results quantitatively 
the calorimetric determination of the heat 
value of the coal has been adopted. 

2. Estimation of Moisture in Coal.— 
Every load of coal entering the works is 
sampled at the weighbridge. All samples, 
roughly one pound weight each, are mixed 
at the end of the day and dried, the loss 
of weight being approximately a true state- 
ment of the moisture contained. 

Periodical tests have been applied to 
check the accuracy of the method, and 
have shown that some water, about one per 
cent of the weight of the sample, still re- 
mains. With this correction the moisture 
is estimable by those means with close 
approximation, and uncertainty as to the 
efficacy of the process is overshadowed by 
the greater doubt accompanying any cal- 
culation of the qualities of the whole from 
those of a small part. Tables show the 
results of moisture tests for nine months. 

3. Determination of Calorific Value.— 
The Thompson calorimeter has been mod- 
ified for the removal of certain liabilities 
to inaccuracy existent in its original form. 

Oxygen supply from a gas cylinder has 
replaced that from potassium chlorate and 
nitrate, rendering combustion more con- 
trollable, and securing better transference 
of heat to the water. 

Electric ignition has insured thorough- 
ness of combustion, and external silvering 
of the outer vessel has reduced radiation 
error. Curves illustrating the diminution 
of radiation resulting from the external 
silvering are given. 

The mean calorific value from seventy- 
three tests of the dried fuel is 13,180 Brit- 
ish thermal units per pound, or, allowing 
for moisture, 12,310 British thermal units 
per pound of the coal as fired. 

4. Flue-Gases Analysis and Measure- 
ment.—The chemical constitution of the 
flue gases has been estimated by a Krell 
CO: recorder and by the Orsat apparatus. 
Considerable difficulty has been encoun- 
tered in the selection of truly average sam- 
ple gas, and a large number of tests have 
been made to insure certainty of its repre- 
sentative character at all times. Numer- 
ous test holes have been drilled in the 
flues, and samples from one point com- 
pared with those derived simultaneously 
from another. Other difficulties have 
arisen from the type of analyzer employed. 
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After a trial of varied arrangements all 
such troubles appear to have been sur- 
mounted and the correctness of results 
has beet. Proved by confirmation of the 


Orsat apparatus. Diagrams are given of - 


the arrangements made for the purpose of 
flue-gas analysis, and also typical CO: 
charts obtained from the flues. 

Specific Heat—Some doubt is sug- 
gested of the validity of computing the 
specific heat of the gases from that of 
their several constituents, and also of as- 
suming the quantity to be independent of 
change in temperature and pressure. In 
the inquiry this course has been followed, 
any error resulting therefrom being prob- 
ably exceeded by possible uncertainty of 
ithe chemical analysis. 

Temperature.—Four certified mercury 
pyrometers, one of recording type, have 
been used for this section of observations. 
Temperature records from boiler and 
economizer flues are given. 

5. Evaporation of Water and Distribu- 
tion of Steam.—The feed water has been 
registered by a Siemens water meter in 
ihe pump suction pipe, the instrument be- 
ing tested daily on the pumping at various 
rates of a measured quantity of about 
2,000 gallons. Errors of the meter, due 
to the presence of air vessels, were en- 
countered, but were obviated, and the 
half-hourly record of the meter, corrected 
by the error curves, may be accepted with 
confidence. The water lost by leakage 
and by blowing down of boilers has been 
determinable by direct test, and the radia- 
tion loss by shutting off all engine valves 
and applying still tests of ten hours’ dura- 
tion for the measurement of condensation. 
This may be inaccurate, for in practice the 
steam is superheated, but it has been pre- 
ferred to results obtained from attempts 
to derive the figure from the fall in tem- 
perature accompanying the flow of a 
known weight of superheated steam. 

6. Steam Consumption of Auzxiliaries.— 
The tests under this head cover the steam 
used by furnace grate jets, by feed pumps, 
and by apparatus of domestic character. 

The first of these has been arrived at 
by feeding all jets from one boiler and 
noting the rate of evaporation; the sec- 
ond by condensation of the exhaust nto 
a known weight of water at various speeds 
of pumping; and the third by frequent 
direct tests. 

7. Steam Consumption of Main En- 
gines.—The steam consumed by the main 
engines is deduced from the increase in 
temperature of the condensing water, the 
quantity of which has been measured. The 
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accuracy of this methed rests upon dry- 
ness of the exhaust steam, which appears 
to be indicated by thermometers and mer- 
cury gauges fitted to the engine exhausts. 

8. Estimation of Electrical Output.— 
All energy used for whatever purpose has 
passed throug®sneters calibrated to two 
per cent accuracy. 

In conclusion the author discusses the 
part played by each possible source of loss 
in the indifferent thermodynamic _per- 
formance of. the works as a whole. While 
regretting that circumstances have com- 
pelled somewhat superficial treatment of 
some details, he has confidence in the ac- 
curacy of the data obtained within the 
limitations prescribed by the apparatus 
available and by the character and con- 
ditions of the trial. 

—-+—e@eo 
Rates for Electric Power in Canadian 
Cities. 

Several cities in Canada are now con- 
sidering the advisability of installing mu- 
nicipal light and power plants. Winni- 
peg is one of these, despite the fact elec- 
tric power there is as cheap as in any city 
in the Dominion, with the exception of 
Vancouver, B. C., and Montreal, in both 
of which cities conditions are greatly in 
favor of a cheaper rate. In the leading 
Canadian cities the following are the rates 
charged by the various companies for fifty 
kilowatt-hours : 





é Dis- Net 
City. Rate. count. Rate. 
Winnipeg, Man........... 10 10 4.50 
Montreal Que............ 15 10 5.85 
Wigtowia, Bh, Co. wceccsces 11to13 le perkw. 5.80 
pi aS. A: ae 15 10 6.75 
Se. Jom N. Be c..cccces 15 10 6.75 
Vancouver, B. C.....cccee 11 20 4.40 
Toronto, Ont. (bus. rate). 20 40 6.00 
Toronto, Ont. (res. rate). 20 60 4.00 
CO SR eee 8 10 3.60 
pe eee 9 none 4.50 
Kingston, Ont......0<0s<es 10 none 5.00 
Sherbrooke, Que.......... 10 5 4.75 
Quebec, Que. (bus. rate). 15 33.3 5.00 
Quebec, Que. (res., Sum- 
WOU racacedewsvenueccess 15 20 6.00 
Quebec, Que. (res., win- 
CGB ecccccvannesiavaceewes 15 33.3 5.00 


The charges for 100 kilowatt-hours in 
these cities is double the charge for fifty 
kilowatt-hours with but three exceptions. 
In all three cases the rates are the same, 
but in Montreal a discount of twenty per 
cent is allowed instead of ten per cent, and 
in St. John and Halifax, where the dis- 
count is ten per cent for the fifty-kilowatt- 
hour rate, it is increased to 33.33 and 
12.50, respectively. 

Of the above-mentioned cities, the fol- 
lowing are the only ones making a reduc- 
tion to users of 1,000 kilowatt-hours, the 


others all charging a flat rate: . 
Dis- Net 
City. Rate. count. Rate 
Winnipeg, Man........... 10 25 75.00 
Wemnsreeat, GUe....crcsseee 5 50 75.00 
RE) a Si > ar 91c perkw. 91.80 
J 0 Sh. i. ee ee 5 33.3 100.00 
Nip OM. aS eee 15 33.3 100.00 
20 66.00 


Vancouver, WO 7toll 
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Corporation interests claim that these 
figures are sufficient proof that municipal 
power schemes are not paying proposi- 
tions, especially in view of the fact that 
the majority of companies supplying 
power in the above cities also operate elec- 
tric-railway systems. R. 
oe 
Canadian Waterways Treaty Signed. 








The waterways treaty recently nego- 
tiated between Secretary Root and Am- 
bassador Bryce at Washington, which will 
be submitted to the Canadian Parliament 
at its coming session, is an agreement to 
regulate the use of the water at Niagara 
Falls, without interfering with the scenie 
beauty. In 1905 a commission was ap- 
pointed by the two governments to go into 
the whole question, and it reported that 
not more than 36,000 cubic feet a second 
should be used on the Canadian side and 
18,500 cubic feet a second on the Ameri- 
can, in addition to the 10,000 cubic feet 
allowed for the Chicago Drainage Canal. 

As a result of the negotiations at Wash- 
ington an agreement has been reached and 
embodied in the treaty that the United 
States shall be allowed 20,000 cubic feet 
a second to develop 236,000 horsepower, 
and that on the Canadian side the limit 
shall be 36,000 cubic feet a second, which 
will develop 425,000 horsepower. 

The treaty expressly provides that the 
level of Lake Erie must be maintained, 
which of itself is a guarantee that Niagara 
Falls are not to be destroyed. On the 
other hand, there is nothing requiring 
maintenance of the level of Lake Michi- 
gan, which Mr. Root regards as a triumph 
for American diplomacy, in view of the 
needs of the Chicago Drainage Canal. 
The treaty is for a limited number of 
years only, but sufficient time has been 
allowed, it is believed’ for it to demon- 
strate its value. 








: ede 

Electric Railway Material Wanted. 

The Bureau of Manufactures, Washing- 
ton, D. C., has received a report from an 
American consular officer in a city of 
Latin America in which he states that a 
street-railway company in his district con- 
templates the conversion of the present 
horse-car service into an electric line. He 
forwards the name of the general man- 
ager of the road and suggests that Ameri- 
can manufacturers of electric appliances 
should communicate with him, with a vietw 
to introducing their products in connec- 
tion with the proposed improvements. 
Information may be obtained from the 
Bureau by referring to inquiry No. 2992. 
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ALTERNATING CURRENTS AND 
THEIR APPLICATIONS. 





EDSON R. WOLCOTT. 


CHaprer IV. (Part II.)—TRansForm- 
ERS. 


TRANSFORMER EFFICIENCY. 


BY 





The ratio of the power output of the 
secondary coil of a transformer to the 
power absorbed by, or the intake of, the 
primary, represents the efficiency. 











ws vs 140% 


in oP 
FIG. 90.—EFFICIENCY CURVE OF 1,100- 
KILOWATT TRANSFORMER. 


A curve showing the efficiency of a 
1,100-kilowatt, oil-insulated, water-cooled, 
2,200 to 50,000-volt, sixty-cycle trans- 
former is shown in Fig. 90. It will be 
noticed that at twenty per cent load the 
efficiency is 96.5 per cent, while at forty 
per cent load it is ninety-eight per cent, 
and it remains at about 98.5 per cent up 
to forty per cent overload. 

IRON LOSSES. 

The iron losses of a transformer—those 
due to eddy currents and hysteresis in the 
iron core—are practically constant for a 
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FIG. 98—TRANSFORMERS IN PARALLEL, 


DELIVERING CURRENT TO SEP- 
ARATE CIRCUITS. 
given transformer working under various 
loads. This is shown by the curve marked 
“iron loss” in Fig. 91. Its value is about 
eight kilowatts, or nearly seven-tenths 
per cent of the 1,110-kilowatt transformer 
capacity. 
COPPER LOSSES. 

The copper losses are proportional to 
the square of the current, increasing with 
the load, as shown in Fig. 91. The cop- 
per losses are very small or practically 
negligible at no load. 
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ALL-DAY EFFICIENZY. 

There is another expression of efficiency, 
known as the “all-day” efficiency, which 
is very important in considering the com- 
mercial operation of transiormers. 

As will be ded:.eed from, the curve in 
Fig. 91, the ir utinue as long 
as the transformer connecied to »the 
mains. If the trans’ormer is used but a 
few hours during the day, as is the case 
in electric lighting, the total output com- 
pared to the total intake during the day 
is much less. This ratio is known as the 
all-day efficiency. The following calcula- 
{son is made on the assumption that a 
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FIG. 91—LOSSES OF 1,100-KILOWATT 
TRANSFORMER. 


1,110-kilowatt transformer having the effi- 
ciency as shown in Fig. 90 is running but 
iwo hours out of the twenty-four. 

As seen from the curve in Fig. 91 the 
iron or no-load loss is about eight kilo- 
watts. 

Total no-load loss during the day = 
8 & 22 = 176 kilowatt-hours. 

Power delivered-to transformer during 
full-load run of two hours = 1,110 KX 2 = 
2,220 kilowatt-hours. 

Total power intake, 2,396 kilowatt- 
hours. 
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FIG. 94.—TRANSFORMER CONNECTED TO 
STEP-DOWN FROM 2,200 TO 220 VOLTS. 


. Total power output, if the copper and 
iron loss is fifteen kilowatts = (1,110 — 
15) X 2 = 2,190 kilowatt-hours. 
~ 2,190 

2,396 

In the case of small transformers, where 





= 91.4 per cent. 
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the no-load losses are much greater in 
proportion, the all-day efficiency ecomes 
but a small fraction of the working ef}. 
ciency. 

TRANSFORMER REGULAT oN, ‘ 

It has been stated that the ratio of the 
primary to secondary Yoltage is the same 
as that of the n=mhcr of turns in the coils 
vO windings. This holds, strictly 
speaking, only in the case of no load. 
The primary voltage remaining constant, 
as the load increases the secondary voltage 
decreases. The change in voltage from 
no load to full load, divided by the voltage 
at full load, is known as the percentage 
regulation of the transformer. Thus, if 


f the 


>: » —J 
~“ ~ ~ 
Per Cent Regulation 
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FIG. 92.—REGULATION OF 1,100-KILOWATT 
TRANSFORMER. 


the drop in potential from no load to full 
load is five volts and the full-load voltage 
is 100 volts, the regulation is five per cent. 

The actual regulation of the same trans- 
former is shown in the curve of Fig. 92. 
The percentage of regulation increases 
with decreasing power factor as shown by 
the three curves. This means that there 
is a greater drop in voltage from no ioad 
to full load when the transformer is work- 
ing on an inductive load than when work- 
ing on a non-inductive load. The de- 
crease of secondary voltage is due to the 
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FIG. 95.—TRANSFORMERS IN PARALLEL, 


DELIVERING CURRENT TO THE 
SAME CIRCUIT. 





copper losses and the magnetic leakage. 
When the receiving circuit is non-induct- 
ive this drop is due almost entirely to the 
copper losses; when partly inductive the 
drop is due to both and is, therefore, 
larger. 
TRANSFORMER CONNECTIONS. 

Transformers are usually ‘connected to 

« circuit with their primaries in parallel 
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with the generator, as shown in Fig. 93, 
where G represents the alternating-current 
generator, and T: and T: are two step- 
down transformers, connected in parallel 
to the alternator. The primary terminals 
of the transformers are connected directly 
to the mains, and the secondaries to sep- 
arate consuming circuits, such as lamps 
or other load. 


TRANSFORMERS WITH SUBDIVIDED COILS. 

Small transformers are often made with 
their primaries and secondaries subdivided 
so that they may be connected to primary 
circuits of either 1,100 volts or 2,200 
volts and may be used to supply circuits 
of either 110 volts or 220 volts. The 
method of connecting the separate wind- 
ings for the various purposes is shown in 
Fig. 94 and Fig. 95. 

In the former illustration the two pri- 
mary coils of a step-down transformer are 
shown at AB and BC, while the two sec- 
ondary coils are shown at DE and EF. 
Consider this transformer to be designed 
ior the potential differences stated above. 
The mains XY show a pressure of 2,200 
volts, and the two parts of the primary 
AB and BC are connected in series. The 
potential drop BA or BC is therefore 
1,100 volts, if the two coils are alike. If 
the current flowing is I and the impedance 
of each is Z, the potential drop across cach 
is IZ, and the total is 21Z or 2,200 volts. 
If the two coils do not have equal resist- 
ances and inductances, the sum of the po- 
tential drops over each will not equal the 
voltmeter reading between A and C, as 
the potential drops over each of the two 
coils would not be in phase. The resultant 
could be obtained graphically as already 
described. 

The secondary coils are also connected 
in series in Fig. 94, and with a ten-to-one 
transformation the voltage between D and 
F would be 220 volts and that between 
DE or EF 110 volts. 


PARALLEL CONNECTIONS. 


A method of connecting transformers in 
parallel is shown in Fig. 95. Assume that 
the mains XY in this case show a poten- 
tial difference of 1,100 volts. By con- 
necting B to one of the mains and A and 
C to the other the coils AB and BC are 
connected in parallel to the main XY. In 
this case the secondaries are also con- 
nected in parallel as shown. The ratio 
of transformation is the same as before; 
that is ten to one, or 1,100 to 110. The 
number of turns in series has decreased 
one-half in each coil, and the ratio re- 
mains the same. Connecting the coils in 
parallel does not change the voltage from 
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what it would be if only one coil was used, 
but decreases the transformer impedance 
and increases its capacity, since it can 
carry a larger load. 

By connecting the terminal G, in Fig. 


‘94, to D instead of E and the latter to 


I", the two secondary coils of the trans- 
former will then be in parallel. Then if 
the two primary coils remain in series the 
ratio of transformation will be twenty to 
one, or 2,200 to 110 volts. 

By connecting the two primary coils of 
Fig. 94 in parallel to the main line and 
having the secondary coils as shown in the 
diagram a ratio of transformation of five 
to one could be obtained; that is, 2,200 
volts to 440 volts. 


[To be continued.] 
edo 


Telephones in the United States. 

The Department of Commerce and La- 
bor, through the Bureau of the Census, 
has prepared a preliminary report on tele- 
phones in the United States, exclusive of 
Alaska, Hawaii, the Philippine Islands 
and Porto Rico. The statistics contained 
in the accompanying table relate tu the 
years ending December 31, 1907 and 1902. 
The totals include reports of all commer- 
cial and mutual systems and farmer or 
rural lines, but do not include reports of 
telephone lines operated by steam and 
electric railways; nor do they include re- 
ports of isolated systems operated exclu- 
sively for the benefit of commercial and 
manufacturing enterprises, federal, siate 
and municipal governments. 


Number of systems and lines (1).............2ee08 
See Oe I WII 6 go dn ono n bbes tecndnossewcsetaes 


Number of stations or telephones, 


Bell (American T. & T, Company).............. 
FRMOCUOMGIGWE  CHOIISEIOIU «onc cc ccc ccedecccccecctces 


Number of public exchanges............. 
Number of switchboards, total.. 
Common-battery system...... 
PRMUGUUN MMR dc cadacctassnecdecesees 
Automatic 


Total cost of construction and equipment, 


Capitalization: 


Capital stock authorized, par value............+. 
Capital stock outstanding, par value............ 
Reset ONE MOCO oo oioicc.ce cece co6e Gane cwescKeds 
BOnGs QUCHOTIEGG, DEF VANIG. «0.0 cccccccccscceses 
Bonds outstanding, par value. .......cscccccccece 


Interest on b 


Total par value stock and bonds outstanding... 


Employes and wages: 
Salaried employes, number 
Salaries 


eee eee ee eee eee ee ee 


Wages 





Estimated messages or talks during year, total... 
Local GRGREMNES MOGGABES, 26 cc ccccccscccccccccees 
Long-distance and toll messages............... 

TRUM AION (ON cd wun vadedceguaadecdesheaatadates 

Total expenses (including taxes, interest and fixed charges) 





Pee meme meme sere reer essa rere eeeeeeeseeeee 
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Chicago Telephone Company. 

President B. F. Sunny of the Chicago 
Telephone Company, says the Wall Street 
Journa!, declares the Bell companies never 
refuse long-distance connections with in- 
dependents, except in competitive terri- 
tory. 

The only independent refused connec- 
tion from Chicago is the one serving Au- 
rora, Elgin and Joliet, where the Bell 
company has 10,910 subscribers, and the 
independents have 4,515. 

The Chicago Telephone Company cov- 
ers eight counties in Illinois, and two in 
Indiana, connecting with twelve inde- 
pendent companies, and serving for long- 
distance work 5,258 subscribers having 
independent telephones. 

For these and other reasons, the Chi- 
cago company is setting forth its claims 
for due recognition in the negotiations by 
the independents with the city for en- 
trance through the automatic telephone 
system of the Illinois Tunnel Company. 

---- 8 De 
Platinum Mining in Russia. 

Owing to the depression in the plati- 
num-mining industry in Russia, the plati- 
num miners have applied to the govern- 
ment, asking that the industry be upheld 
until it is definitely decided whether the 
mining of platinum is to be made a 
monopoly of the Russian government. 
The platinum miners have petitioned 
to permit the Russian Imperial Bank 
to grant loans on platinum ore contain- 


Per Cent of 


including real 
COUMEG GEG TOIGHMONOE. 5 6c ccc nccsccéceceucecs 


A 1902 Increase. 
seaceuunee 22,971 9,13 151.4 
cunenaeans 12,999,369 4,900,451 165.3 
pete EES ,118,578 2,371,044 158.1 
Suateaewes (2) 3,132,063 17,178 137.8 
2'986,515 1,053,866 183.4 
15,527 10,361 49.9 
16,065 10,896 47.4 
2,146 837 156.4 
13, ~ 10, - 37.9 
adacaeddas 118.5 
saaawuawne 11, bog oe 068 5,070,554,5 33 124.3 
maddaeaeas 11,119,367,172 4,949,849, 709 124.7 
wecaansnaas 252,737,891 120,704,844 109.4 
wadacaeces 184,461,747 $ 86,825,536 112.5 
140,802,305 65,164,771 116.1 
AE Sa EEE 819,667,008 389,278,232 110.6 
PCr PETC 1,121,931,023 384,534,066 191.8 
Niaanauace 512,685, "265 274,049,697 87.1 
ddecexcata 23,733,670 14,982,719 58.4 
iicuseante 556,537,932 158,099,094 252.0 
canteasaes 301,930,739 73,981,361 308.1 
weacaadeds 12,316,109 3,511,948 250.7 
Jedecuenns 814,616,004 348,031,058 134.1 
25,298 14,124 79.1 
$19,298,423 $9,885, roo 95.2 
118,87 64, 83.9 
weceaautes $48,980,704 $26, 369, 738 85.7 


1. The statistics of farmer or rural lines ea in this report are confined to number 


of lines, miles of wire and number of telephones: 
49,965 miles of wire, 55,747 telephones. 


telephones. 1902—4,985 lines, 


1907—17,702 lines, 486,294 miles of wire, 565,649 
It is probable that a 


more thorough canvass was made of these lines in 1907 than in 1902, which accounts in part for 


the large increase. 


2. Exclusive of 85,287 farmer or rural stations receiving exchange service through switch- 


boards of ‘Bell’? companies. 


A large proportion of these stations were reported as and included 


in total stations for independent (non-Bell) systems. 


3. Includes assessments of mutual systems. 


_ The final report for 1907 will contain 
an analysis of the above totals and present 
detail statistics for other phases of the 
industry. 


ing eighty-three per cent of pure plati- 
num, at the valuation of 16,000 rubles 
per pood ($8,240 per thirty-six pounds), 
with interest at the rate of five per cent. 
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THE LONDON SINGLE-PHASE RAIL- 
ROAD. 





(BY OUR BRITISH CORRESPONDENT. ) 





Although the electrification of the Lon- 
don, Brighton & South Coast Railroad 
System between London Bridge and _Vic- 
toria via Brixton is not likely to be suffi- 
ciently completed to permit of the running 
of a public service of trains for several 
months, considerable interest is being 
taken in the work just now by reason of 
the experimental running of trains hauled 
by steam locomotives over the section, and 
the promised running of an electric train 
for trial almost immediately. 

The event is one of great importance 
in the English railroad world, for al- 
though the Morecambe-Heysham section 
of the Midland Railway opened last year 
was the first example in this country of 
high-tension, single-phase electric trac- 
tion, and one involving the special set- 
tlement of various problems new to the 
English railroad official, it was a far less 
ambitious undertaking. The results of 
its operation with trains equipped on dif- 
ferent systems will, of course, be of in- 
terest, and may exercise considerable in- 
fluence upon the future course of affairs 
on lines of a like character. But the work 
now approaching completion in London, 
though being a second example of the 
high-tension, single-phase system in the 
United Kingdom, is sure to have a wide 
influence in bringing about new electrifica- 
tion schemes for the great London rail- 
ways serving the suburban districts, as 
well as the railways serving a like purpose 
in big provincial centres. The two ends 
cf the system are about nine miles apart, 
but altogether there are some twenty-three 
miles of single line being electrified, with 
five platform and two through lines in 
Victoria Station, and six platform lines 
in London Bridge Station. It is intended 
to run a ten-minute service throughout 
the day, the journey from end to end oc- 
cupying twenty-five minutes, including 
stops. It takes the present steam trains 
thirty-six minutes. 

There are to be eight trains supplied 
with 6,600-volt single-phase, alternating- 
current from overhead lines. The energy 
is obtained by the railway company from 
the London Electric Supply Corporation’s 
Deptford generating station, from which 
mains are carried to the switch cabin at 
Queen’s Road Station. The Corporation 
has installed for this particular purpose 
jour units of 2,000 kilowatts each, but 
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it is estimated that the normal demands of 
the railway will be well met by only one 
of these sets. 

It may not be possible to secure full 
technical and descriptive particulars of 
the electrical work for some time yet, but 
the main features of it are indicated in 
the following: 

It is understood that great difficulties 
have had to be grappled with in the prep- 
aration of the line work, as well as in the 
equipment. There are a number of 
low bridges on the section and practically 
every kind of line work has been involved 
at some point or other of the system. 
There are at Denmark Hill tunnels which, 
by the nature of their construction and 
the curvature of the line in them, have 
created great difficulties, and some of the 
embankments elsewhere have had to have 
put in special foundations, piled to great 
depth, so as to insure stability. Among 
other matters involving special thought 
and attention was the fact that the rail- 
road servants had to work upon tie roofs 
of trains in the terminal stations, render- 
ing it necessary that the overhead con- 
ductor be placed at a height of twenty- 
one feet; therefore a special form of col- 
lector bow which would operate satisfac- 
torily at high speeds through a range of 
between twenty-one feet and fourteen feet, 
giving a vertical movement of seven feet, 
had to be designed. To insure further 
safety of passengers and railroad emplvyes 
under low bridges, a special device was 
designed to render accidental contact with 
the high-tension equipment an impossi- 
bility. 

As a precaution against possible inter- 
ference with the numerous telegraph and 
telephone circuits along the line, the 
power cables, as well as the overhead wires 
(which, in the majority of cases, were re- 
moved for the purpose), have their cir- 
cuits in lead-covered air-space cables, 
metallic returns being substituted for 
earth returns in all cases. 

To meet the requirements of the Board 
of Trade in the matter of voltage dron in 
the return circuit, and also to avoid in- 
ierference with the Greenwich Observa- 
tory apparatus, a special system of cables 
has been necessary, and throughout the 
line there is a duplicate feeding system. 

The overhead conductor is a half-inch 
diameter, heavy-grooved solid wire, sup- 
ported at every few feet by dropper cables 
suspended from stranded steel catenary 
cables. The latter cables are in turn sus- 


pended from massive porcelain insulators 
through a double insulation tested to ten 
times the working pressure. 


Special steel 
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structures have been designed to support 
the insulators. From what has been said 
concerning the varied character of the 
line at different points it may be gathered 
that a large number of different types of 
support are in vogue, and it is understood 
that the strength of these has been cal- 
culated with a factor of safety of ten to 
one, this figure having been in all cases 
worked to in the overhead equipment. 

There are some thirteen switch cabins, 
cf fireproof construction, from which the 
various sections are controlled, one of 
these cabins being at each station. Be- 
tween all of these cabins, as well as the 
adjoining signal boxes, telephonic com- 
munication is available, and by the me- 
dium of simple electric relays a signalman 
ean, if necessary, cut off the supply of 
energy from the overhead line on the sec- 
tions under his control. 

Referring briefly to the rolling stock, 
as mentioned already there are to be 
eight trains—one will be a spare, the 
others working. Each train is to consist 
of two third-class motor coaches, with lug- 
gage and motorman’s compartments, each 
equipped with four 125-horsepower mo- 
tors. In a standard three-coach train the 
front and rear coaches will be motor 
coaches, that between them being a first- 
class trailer coach. 

William Forbes is the general manager 
of the London, Brighton & South Coast 
Railway Company. For the electrical de- 
sign and supervision Philip Dawson of 
Westminster has acted as consulting engi- 
neer. 

When the above-described system is put 
to work there will be no railroad electrifi- 
cation work of consequence in active prog- 
ress in England, unless some new schemes 
are announced very speedily, or unless the 
London & Northwestern feel inclined to 
proceed with their Euston-Watford tube 
and surface section, upon which no head- 
way could be made last year, owing to the 
unfavorable position of the money mar- 
kets. 

Some hope had been entertained that 
the electrification proposal of C. H. 
Merz for the Victorian (Australia) Rail- 
way Commissioners at Melbourne would 
find something for the English electri- 
eal manufacturers to interest themselves 
upon very soon, but if present reports be 
correct the scheme is to be laid on the 
shelf, as the time is not considered oppor- 
iune, though there is another rumor cur- 
rent to the effect that the recommenda- 
tions of delay are by no means sure to 
be accepted by those who have the final 
say in the matter. A. TT. B. 
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The Montreux-Bernese Oberland Electric Railroad. 


Within a recent period there has been 
a considerable development in Switzer- 


iand in the way of light electric railroads, ° 


and at present there are a number of these 
which have been constructed through 
mountain regions, where it would have 
been difficult to build a regular railroad 
line, owing to the character of the coun- 
try. There has been great activity within 
the last few years as concerns the afflu- 
ence of foreigners to the different points 
on the shores of Lake Leman, especially 
to the locality of Montreux, which. has 
now become one of the leading interna- 
tional resorts of the country, with its 
numerous and high-class hotels. It was 
acecrdingly desired to afford a connection 
between the eastern shores of Lake Le- 
man and another much-frequented re- 
gion, this being the Bernese Oberland, 
which lies to the east of the former, and 
accordingly a company was formed for 
'milding an electric road known as the 
Montreux-Bernese Oberland line. It 
starts from the lake shore at Montreux 
and winds through a most picturesque 
mountain region in order to make connec- 
tion with the Lake of Thun at the local- 
ity of Spiez. The electric line runs as 
far as Zweisimmen, which is the terminus 
of a railroad already constructed between 
this point and the Lake of Thun, so that 
the entire course is covered by the two 
lines. The cost of constructing the elec- 
tric line .is $2,600,000, a part of which 
was met by subsidies from the govern- 
ment. 

The track is laid with rails weighing 
24.3 kilogrammes per metre, and it is a 
narrow-gauge line of one-metre gauge 
throughout. Near Montreux are the max- 
imum gradients of the line, which are as 
high as sixty-seven millimetres per metre. 
The total length of the electric railroad 
is very nearly forty miles. 

The current used on the line is supplied 
from the Montbovon hydraulic plant lying 
in the same region, and a second plant, 
the Hauterine station, can also be con- 
nected on the line if need be. There has 
already appeared in these columns an il- 
iustrated account of these two turbine 
plants, which have been installed by the 
Alioth firm. The current from tiese 
plants is supplied as three-phase current 
at 8,000 volts to the power line, and it 
is delivered to two substations, which 
serve to supply the eleetric railroad with 
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direct current. It was decided to use 
direct current for operating the railroad 
line in spite of the advantages which are 
presented by the alternating-current sys- 
tems, seeing that the heavy grades of 
the road would cause this latter system 
to be worked at a great disadvantage, one 
reason being that with the great varia- 
tions in the profile of the road it would be 
necessary to use two speeds with an alter- 
nating-current system. For this and 
other reasons it was found that direct- 
current motors would no doubt prove 
the best upon the present line. Besides, 
the railroad has two points of connection 


direct current for the railroad line. For 
the substation located at Chamby there 
are three of these sets, of 210 horsepower 
each, which are operated at 430 revolu- 
tions per minute. The second substation 
at Montbovon contains three sets of 250 
horsepower. In each of the substations 
is located a storage battery of the Pcilak 
type, consisting of 360 cells, having a 
capacity of 370 ampere-hours. 

The most interesting part of this en- 
terprise is that which relates to the roliing 
stock. From the commencement it was 
seen that on account of the character of 
the profile it would not be possible to use 
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with the other electric railway lines of 
Vevey-Chamby and Chatel-Bulle-Mont- 
bovon, which are operated by 750 volts 
direct current. One of the greatest ad- 
vantages also lies in the use of a storage 
tattery in parallel on the line, and this 
is of a great utility in the present case. 
fn a few years the economy which re- 
sults from the use of the baitery is 
enough to pay the first cost of the same, 
as well as the maintenance. 

In the substations there are mounted 
motor-generator sets, which consist of 
8,000-volt, three-phase induction motors 
of the Alioth type, direct-coupled to rail- 
way generators, which deliver 750 volts 


electric locomotives such as are in use 
upon some of the other lines in Switzer- 
land. The grades of the line are so high 
that the weight of the locomotive would 
have. to be considerable in order to give 
sufficient adhesion for drawing a long 
train, and therefore the consumption of 
power would be high. On this line also 
the locomotive would not be well adapied, 
owing to the fact that the line is almost 
exclusively patronized by tourists. Dur- 
ing certain periods of the year there is a 
heavy traffic on the line, while for the 
rest of the time the traffic is small, so 
that during these latter periods a heavy 
type of locomotive would be used for 
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trains which carried but a small load. In 
view of the present requirements of the 
traffic it was therefore decided to adopt 
a train made up of a motor car of consid- 
erable power and a number of trailers, the 
length of the train being varied to suit 
the requirements of the traffic. Accord- 
ingly the type of motor car was designed 
which is shown in the present illustrations. 
It is to be remarked that had steam loco- 
motives been used, these latter would 
have been obliged to produce a tractive 
effort of about four tons in order to take 
‘a train of four cars weighing fifty-five 
tons upon the maximum grade of forty 
millimetres per metre of the Montbovon- 
Zweisimmen section. The weight of a 
locomotive which would allow of reaching 
a speed of twelve miles an hour under 
these conditions would not be less than 
twenty-six or twenty-seven tons. While 
a steam locomotive would not be able to 
take more than four cars representing 
220 passengers up the maximum grade 
at the above speed, the motor car 
equipped with the new Alioth motors and 
giving a tractive effort of 4.4 tons can 
take the same number of cars at the same 
speed, but using a larger type of car 
which gives an added capacity of fifty-five 
seats. In the case of the steam train 
the dead weight per passenger would be 
61.6 pounds, while with the electric train 
it is but 49.2 pounds. 

There are used on the line two types of 
car body, the first having a compartment 
for baggage and postal matter and a sec- 
ond type without the postal compartment. 
These cars have a central passage in all 
cases, and their length between buffers 
is 13.7 metres. The distance between 
centres of the bogies is 8.5 metres, and 
the distance between axles of the same 
bogie 1.9 metres. The cars without the 
baggage or postal compartment contain 
fifty-two seats and the other type of car 
fifty-six seats, allowing for a certain num- 
ber of seats in the baggage compartment. 
When empty, the cars have a total weight 
of 24.8 tons, and with fifty-two persons 
the weight is 29 tons. The wheel diam- 
eter is 840 millimetres. In the present 
motor cars there are employed four differ- 
ent kinds of braking methods, namely, a 
hand brake, a vacuum brake of the Hardy 
type, an electromagnetic brake of the 
Schiemann type, which acts upon the 
rails, and also an electric braking action, 
which is obtained by short-circuiting the 
motors. 

Each of the four axles of the car is 
driven by a separate motor. These latter 
are mounted with their centres on about 
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the same line as the wheel centres and 
between the two axles, which has the ad- 
vantage of concentrating the principal 
weight and of steadying the bogies. The 
gear ratio is 1 to 4.85. Im the first type 
of motor car used on the line, the motors 
are connected two in series and each mo- 


tor thus works on one-half the voltage’ 


of the line; that is, at 375 volts. On 
the other hand, the two groups of motors 
can be coupled in series on the line; that 
is, using all four motors in series and 
working each of the motors at one-fourth 
the standard voltage of the line. The 
first disposition corresponds to full speed 
and the second to half-speed. In case 
cf an accident to one of the motors it can 
be readily short-circuited and thus cut 
out of the line. 
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maximum grade of sixty-seven millime- 
tres per metre at a speed of twelve miles 
an hour. The weight is in this case 45.1 
tons, and the tractive effort is therefore 
3.41 tons, which corresponds to 222 horse- 
power at the wheels, or a motor capacity 
of 265 horsepower. It was difficult to 
secure a motor car for this narrow gauge 
to furnish such a high power, even for 
a short time, but in this line the gradient 
of the Montreux-Les Avants section re- 
mains between sixty and sixty-seven milli- 
metres per metre during eight miles, and 
for this portion there is needed at the 
wheels from 210 to 230 horsepower. 
Thus it will be seen that the problem 


.was not an easy one. 


The new motors which were designed 
for the purpose, are illustrated herewith ; 
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Although the motors of the first cars 
showed a satisfactory service for about 
one year without needing any great 
amount of repairs, considering the heavy 
service which is required of them, it was 
desired to use a higher power upon the 
new cars in view of a probable increase 
of the traffic on the line. This was a 
difficult matter to carry out in the case 
of motor cars having one-metre gauge, 
seeing that there is a relatively short dis- 
tance between the axles of the bogie, 
which gives but a limited space for the 
motor. This question is one which pre- 
sents a considerable interest, and the 
problem was solved in a very satisfactory 
way in the new motor cars. It was re- 
quired that a motor car and a trailer, 
either passenger or freight car, both being 
fully loaded, should be able to mount up a 


they are able to run continuously for 
three-and-one-half hours, supplying sev- 
enty-five horsepower during the first 
hour, sixty-four horsepower for the sec- 
ond hour and fifty-one horsepower for 
the one-and-one-half hours remaining. 
During the tests, the temperature of the 
windings did not exceed sixty-seven de- 
grees above air, and the motor could thus 
be run for one hour longer without 
reaching a dangerous heat. The commu- 
tator was found to work very well and 
without sparking. The motors are rated 
for a normal load of sixty-five horse- 
power. All the coils are readily inter- 
changeable. On the commutator there 
is used a brush-holder having two brushes 
of three carbons each, which are adjusted 
independently of each other, and in this 
way the sparking is avoided. The com- 
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a considerable width and 
The total weight of 
tons without the 


mutator has 
contains 185 bars. 
each motor is 1.5 
gearing. 

In the new motor cars the connections 
of the motors with the controller are such 
that in the first position the motors are 
connected in series of two each, and in 
the second case all four motors are con- 
nected in parallel. The new motors were 
obliged to come up to the following re- 
quirements: Upon a gradient of sixty- 
seven millimetres per metre a forty-five- 
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shunted. However, this position of the 
controller is not used except at the times 
when the tractive effort is small. During 
the descent of the grades the short-circuit 
braking method is used. In view of the 
high speeds which are reached upon the 
descents on low grades, it is necessary 
to close the circuit of the motors upon 
exceptionally heavy resistances. In this 


way it is possible for a motor car without 
a trailer to descend a grade of forty mil- 
limetres per metre at a speed of fifteen 
With loaded trains, the 


miles an hour. 
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car with the others in parallel. At this 
time the cylinder of the main controller 
is automatically locked, and it is im- 
possible to work in any but the proper 
positions for this special case. A special 
device, mounted in the cab, allows of lo- 
cating the motor, which may have a short- 
circuit, and to check up the connections 
of the motors. In front of the con- 
troller is a main fuse block for 320 am- 
peres and an automatic circuit-breaker, 
which is adjusted at 280 amperes. On 
the roof of the car is mounted a lightning 
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ton train should make a speed of 11.5 
miles an hour, and on a level grade a 
fifty-seven-ton train should reach a speed 
of twenty-two miles an hour. Upon the 
low gradients of the line at a speed of 
twenty-four miles an hour the motor 
should not work at a higher rate than 
1,100 revolutions per minute, so as not 
to expose it to any danger from cen- 
trifugal force. In order to obtain such 
a great variation of speed it is arranged 
that for the last position of parallel 
coupling, the fields of the motors can be 


speed upon the same grades can be in- 
creased. Qn the other hand, on the low 
grades, the vacuum brake is used alone. 
On the highest grades the speed can be 
reduced to as low as one mile an hour, if 
necessary, 

The controllers are of the vertical-drum 
type, and are designed for a forward or 
reverse movement, being provided with 
a strong magnetic blow-out. Besides the 
controller proper, there is another device 
which allows of putting one or two of 
the motors out of circuit and to run the 


arrester of the horn type and a choke coil. 
The two trolleys are of the bow pattern. 

Up to the present time the Schiemann 
electromagnetic track brake had not been 
put in use upon any of the Swiss rail- 
roads. Between the wheels is mounted a 
brake-shoe, which is made up of seven 
different iron cores, and these latter 
carry the heavy windings for the current. 
There is one brake-shoe of this kind 
placed between each of the pairs of 
wheels, making four brake-shoes per car. 
All four shoes are connected in series. 
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In order to counteract the effect of the 
extra current when the brakes are thrown 
out of circuit, there is used a shunt of 
the non-inductive type. A special con- 
tact is mounted in the controller for car- 
rving this out, and it is worked in con- 
nection with the maneuver of the yacuum 
brake. The brake-shoes are suspended 
directly from the axle boxes by springs, 
and this allows of regulating their height 
according to the wear of the wheel rims. 
This arrangement allows the brake-shoes 
to follow all the curves of the rails. At 
a speed of eighteen miles an hour and 
on the maximum grade a train of two 
cars could be stopped by means of the 
vacuum brake when used alone, within 

distance of twenty-two metres. When 
the vacuum brake and the electromagnetic 
brake arc used together it is found that 
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the train can be stopped within fifteen 
metres distance. The electric brake when 
working alone, is able to stop a twenty- 
eight-ton car when fully loaded and run- 
ning at three miles an hour. It cannot 
give a greater effect than this, owing to 
the small amount of space which can be 
used in the present equipment. 
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Navy Department Supplies. 





The Bureau of Supplies and Accounts, 
Washington, D. C., will open bids on Feb- 
ruary 16 for 4,500 feet of interior cable 
and 1,000 feet of lighting wire, for de- 
livery at Norfolk, Va. 

Bids will be opened on February 23 for 
ten ventilating blowers, for delivery at 
Norfolk, Va.; one blower fan, for deliv- 
ery at Annapolis, Md., and thirty-two 
steel-plate fans for delivery at Brooklyn, 
Bz, 
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MEETING OF INDIANA RAILWAY 
MEN. 





IMPORTANT SESSION AT THE CLAYPOOL 
HOTEL, INDIANAPOLIS. 





On the day preceding the meeting of 
the Central Electric Railway Association, 
held at the Claypool Hotel, Indianapolis, 
Ind., January 28, the Central Electric 
Traffic Association, an adjunct of the 
parent organization, held its session for 
the discussion of matters of mileage re- 
lating to the new combination ticket that 
is offered for sale on the roads repre- 
sented by the Association. The election 
of officers for the coming year resulted 
in the selection of A. L. Neereamer, chair- 
man, and J. T. Brittson, secretary. 

The meeting of the Central Electric 
Railway Association, Thursday morning, 
was opened by President F. D. Carpenter, 
who expressed to the members his gratifi- 
cation that the Association had been so 
firmly feunded and was now demonstrat- 
ing its value to the development of the 
properties. Following the  secretary’s 
minutes of the last meeting, held at Lima, 
Ohio, a communication from a member 
was, read calling attention to the use of 
the letters “M. C. B.” in connection with 
advertisements of certain electric traction 
supplies and apparatus. It was pointed 
cut that in many instances the articles so 
denoted are not equivalent to the Master 
Car Builders’ standard, and it was sug- 
gested that, instead of “M. C. B.,” the 
letters “M. T. C. B.” be used in this con- 
nection, thus specifying a master traction 
car builders’ standard, which is equiva- 
lent to the American Street and Inter- 
urban Railways Association standard, but 
not interchangeable with that of the Mas- 
ter Car Builders’ Association. A com- 
mittee of the Association was directed to 
make all efforts to achieve a satisfactory 
standard. The committee on the carry- 
ing of United States mail matters prom- 
ised a report at the next meeting. 
Through an open letter addressed to the 
Association, attention was called to the 
advisability of having supply companies 
doing business with members of the As- 
sociation, prepare their catalogues in a 
standard size for purposes of more con- 
venient filing and reference. This mat- 
ter was referred to a committee of the 
supply men. 

The technical programme was opened 
with an article on “The Luminous-Are 
Headlight,” by W. S. Culver, engineer 
for the General Electric Company, Cin- 


cinnati, Ohio. The author traced the 
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history of headlights down through the 
oil and incandescent lamps to the highly 
effective arc lamp at present employed on 
interurban electric cars. A working ex- 
hibit of a couple of headlights manufac- 
tured by Mr. Culver’s company aided in 
demonstrating to the audience the opera- 
tion of the lamp as explained by the 
speaker. In this lamp the light comes 
almost entirely from the are stream be- 
tween a positive electrode of pure copper 
and a negative electrode comprising a 
mixture of titanium, magnetite and 
chromium. The are is observed to be 
most luminous at the negative end, the 
region of luminosity increasing in extent 
with the greater current traversing the 
are. This lamp gives an extremely bril- 
jiant and highly efficient illumination. 
For purposes of diminishing the light 
when entering city streets, a reversing- 
switch is provided, by means of which 
the current is given a reverse flow through 
the lamp, resulting in a greatly dimin- 
ished intensity. The mechanism §ar- 
ranged to strike the arc is of simple and 
rugged construction. The arc is pro- 
tected from wind by a window of glass 
slais, which overlap. The upper elec- 
trode, which is of copper, given a T- 
shaped form, is capable of burning from 
2,000 to 3,000 hours. The other electrode 
has a life from fifty to seventy-five hours. 
it has been estimated that the actual cost 
for renewal for a lamp of this character 
is about $3.90. The potential of the are 
itself is provided to be about seventy-five 
volts, taking a current of four amperes. 
The lamp is operated in series, with either 
a resistance or a bank of sixteen thirty- 
two-candlepower lamps arranged in four 
parallel groups of four each. A special 
mirror may be provided to project @ 
parallel beam of light through a narrow 
aperture, or the reflector of the lamp it- 
self will give a reasonable diffusion at 
the sides of the track and on the ground. 
The lamps, arranged for connection to a 
550 or 600-volt circuit, were shown to 
operate when the trolley pressure had 
fallen as low as 325 volts. In the discus- 
sion which followed the presentation of 
the paper, the importance of permanent 
connections instead of the plugs and 
cords usually. employed to connect head- 
lights, was urged. Several suggestions 
were given as to the proper position of 
the lamp on the car. The arrangement 


of the headlight on the roof was held to 
be a satisfactory arrangement, provided 
the car was designed only for single-end 
operation, and the classification signals 
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could be removed to a lower position, so 
as to be out of the glare of the lamp. 
This disposal of the headlight puts it out 
of the way of accident. 

The paper of W. E. Rolston, superin- 
tendent of power and shops for the Cleve- 
land, Southwestern & Columbus Railway, 
Elyria, Ohio, on “The Proper Inspection 
of Power Equipment,” discussed the ne- 
cessity for a careful provision for this 
important service in the car barn. Mr. 
Rolston advised the division of the work, 
appointing certain inspectors to examine 
controllers and circuit-breakers; another 
et for the wheels, rolling apparatus and 
gears; a third for the motors, armatures 
and brushes; a fourth for the air pumps 
and valves, and a fifth to look after the 
general cleaning of the equipment. The 
speaker gave some detailed information 
on the loss in efficiency which resulted 
from a choked screen in the air-pump 
supply, and other apparently trifling im- 
pediments in the various parts of the 
apparatus. Since the equipment of the 
average interurban car, according to Mr. 
Rolston, represents an expenditure of 
about $4,000, he made clear the poor 
economy of relying on cheap labor for 
repairs and inspection. ‘The inspection 
of motor clearances, he brought out, 
should be carried on by the same men. 
The circuit-breaker of an interurban car 
performs virtually the same function as 
the safety valve on a locomotive, and for 
this reason the importance of its careful 
inspection and setting, which may iead 
to the salvage of valuable electric appa- 
ratus on the car, was strongly brought 
to the attention of the railway operators 
present. Occasional supervision in the 
inspection pit will often accomplish much 
more careful work on the part of the men 
employed in this department. 

A paper on “The Practicability of 
Light and Power from Electric-Railway 
Transmission Circuits” was read by G. 
H. Kelsay, superintendent of power for 
the Indiana Union Traction Company, 
Anderson, Ind. The speaker called at- 
tention to the excellent revenue which 
may be derived by electric-railway com- 
panies from lighting service supplied to 
small towns which would not otherwise 
be able to support an electric-light plant. 
The power sold in this way represents a 
very substantial profit, as the expense of 
operation adds only to certain fixed costs 
and to the accounting department. The 
complemental nature of- railway and 
power loads makes electric lighting an 
especially valuable service for the railway 
company to add to its lines. Since in- 
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creased revenue is secured without in- 
creasing the cost of poles and arms, which 
are the two heaviest renewal factors in 
the maintenance of a transmission line, 
this service helps share the heavy keep-up 
charges. Mr. Kelsay described a number 
of circuits for deriving lighting current 
from the railway transmission line. One 
of these was designed to supply an arc- 
light circuit utilizing the current supplied 
through a mercury-are rectifier from a 
step-down transformer. This circuit rep- 
resented an efficiency of eighty-eight per 
cent. Another arrangement shown em- 
ployed a step-down transformer feeding 
to the motor element of a frequency 
changer whose generator supplied a con- 
stant-current transformer feeding a cir- 
cuit of series arc lamps. This arrange- 
ment showed a combined efficiency of 
sixty-nine per cent. For incandescent- 
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lighting service, Mr. Kelsay described a 
circuit in which the taps from the trans- 
mission line were led through choke coils 
past lightning arresters to the deita-con- 
nected primary of a transformer whose 
Y-connected secondary distributed current 
through a standard switchboard equipped 
with a wattmeter. The claim was made 
that the regulation of a lighting system 
of this kind is really better than the av- 
erage secured by a small central station. 
Tt was admitted that while sixty-cycle 
current would be demanded in larger 
cities, the usual line frequency of twenty- 
five, which is in many ways more efficient, 
could be employed with success in the 
lighting of small towns. Mr. Kelsay ex- 
hibited a curve showing the cost per kilo- 
watt-hour at the station bus, correspond- 
ing to the total kilowatt-hours supplied 
during the vear. This curve assumed the 
form of an equilateral hyperbola, showing 
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that for very small loads where a central 
station would be called upon to supply 
only a limited amount of power, the ex- 
pense might be almost prohibitive, thus 
disclosing the special field in which light- 
ing from railway lines may be made 
profitable. 

According to the annual report of Sec- 
retary A. L. Neereamer, forty-three rail- 
ways representing 3,401 miles of road, 
and sixty supply men, are members of 
the Central Electric Railway Association. 
During the past year, a claim index bu- 
reau has been formed by the Association, 
which can secure to the members great 
protection and saving against the opera- 
tion of professional damage-suit com- 
plainants. An example of the operation 
of this.bureau was testified by one mem- 
ber, who explained how, by reference to 
the bureau, a suit for $500 was compro- 
mised without difficulty for $100, when 
the evidence of other similar cases in 
which he was concerned, was shown the 
complainant. 

Preceding the election of officers, Pres- 
ident Carpenter took occasion to testify 
his pride in the present condition of the 
Association. In reviewing the work of 
the vast vear, which included the organ- 
ization of the Traffic Association, he 
urged that in the future the Association 
take up the problem of the standardiza- 
tion of equipment and the matte: of se- 
curing better United States mail rates. 
The president thanked the Association 
for the support accorded him, and called 
for the report of the nominating com- 
mittee. The ticket of its recommenda- 
tion was elected without a dissenting vote 
and comprised the following: 

President, A. A. Anderson, Indianap- 
olis & Louisville Traction Company, Sey- 
mour, Ind.; first vice-president, George 
Whysall, Columbus, Delaware & Marion 
Railway Company, Marion, O.: second 
vice-president, A. W. Brady, Indiana 
Union Traction Company, Anderson, 
Ind.; secretary and treasurer, A. L. Nee- 
reamer, 306 Traction Terminal Building, 
Indianapolis, Ind. 

Executive Board—Indiana, H. A. 
Nicholl, C. D. Emmons, J. H. Crall, 
Fletcher W. Durbin; Ohio, F. D. Car- 
penter, C. N. Paxton, W. 8S. Whitney, 
C. N. Wilcoxon; Michigan, F. W. 
Browne; and Kentucky, J. B. Crawford. 

The next meeting of the Central Eiec- 
tric Railway Association will be held 
March 25 at the Hollenden Hotel, Cleve- 
land, Ohio. The Central Electric Traffic 
Association will meet at Lima, Ohio, 
March 12 and 13. 
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Metropolitan Securities Ordered to Pay 
Over $4,964,000 to Receivers of New 
York City Railway. 

Judge Ward of the United States Cir- 
cuit Court on January 25 handed down 
his findings in a suit brought by Adrian 
H. Joline and Douglas Robinson, receiv- 
ers of the New York City Railway Com- 
pany, against the Metropolitan Securities 
Company, in connection with the seitle- 
ment of accounts between the two com- 
panies. The court allows the receivers 
$4,964,000, with interest at six per cent, 
on $1,345,754, from October 18, 1907, 
and on $3,718,245 from March 8, 1908, 
together with the costs of the action. 

The findings are supplementary to a de- 
cision rendered by Judge Ward last No- 
vember. Both sides then filed with him 
requests to make special findings on cer- 
tain points. 

In his findings he tells of the lease 
made by the Metropolitan Street Railway 
in 1902 of all its lines to the New York 
City Railway Company. Under this the 
lessor paid to the lessee $23,000,000, 
which was expended: up to May, 1907, by 
the City Railway Company for certain 
purposes mentioned in the lease. More- 
over, the New York City Railway Com- 
pany advanced $2,834,484 for the same 
objects and had a floating indebtedness of 
$1,550,774, and contemplated further cap- 
ital expenditures of at least $4,000,000. 

The Metropolitan Street Railway Com- 
pany on May 22, 1907, proposed to issue 
improvement notes to the amount of 
$8,000,000, and these, by agreement be- 
tween the street-railway company, the 
Metropolitan Securities Company, and the 
New York City Railway Company, were 
handed over to the Metropolitan Securi- 
ties Company. 

The court finds that the Metropolitan 
Securities Company has held these notes 
ever since and used them as collateral 
for loans made by it. On June 4, 1907, 
ihe Metropolitan Street Railway approved 
a plan of construction which would cost, 
it was estimated, $4,000,000, and the New 
York City Railway Company and its re- 
ceivers have paid and incurred the sum 
cf $8,000,000 on behalf of the improve- 
ments of the Metropolitan Street Rail- 
way Company. For this they have re- 
ceived no consideration except the agree- 
ment of the Metropolitan Securities Com- 
pany to pay $8,000,000 to the New York 
City Railway Company. Of this $8,000,- 


000 the latter paid $2,834,483 up to April 
30, 1907. and on account of its agreement 
the Metropolitan Securities Company paid 
to the New York City Railway Company 


$3,036,000 for which no acknowledgment 
was received. 

The receivers on October 10, 1907, 
asked that the Metropolitan Securities 
Company pay them a further sum of 
$1,245,754. The securities company re- 
fused to do so on the ground that both 
the New York City Railway and the 
Metropolitan Street Railway Company 
were insolvent. 

Between May 1, 1907, and September 
24, 1907, the City Railway paid to the 
Metropolitan further sums to the extent 
of $1,922,629, which brought its pay- 
ments on the original agreement up to 
$4,757,113. 

At the time of the trial, says Judge 
Ward, there also existed necessary capital 
expenditures to the extent of $1,733,325. 
Further immediate construction needs of 
the Metropolitan under the lease brought 
the amount up to $3,326,797, which with 
the payments on account of the contract 
on April 30, 1906, of $5,675,481, make a 
total of $9,002,278. 

The court also considered the fund of 
$814,921 deposited by the Metropolitan in 
the Morton Trust Company as a special 
construction fund in connection with the 
Central Crosstown Railway, one of its 
underlying companies. Of this, $500,000 
was lent to the Metropolitan Securities 
Company, which, when it was repaid, was 
treated by the Metropolitan Street Rail- 
way Company as money borrowed by itself 
on the note of the Central Crosstown Rail- 
road Company. 

When Joline and Robinson were ap- 
pointed receivers of the New York City 
Railway Company the Securities Com- 
pany paid $800,000 to the Metropolitan 
Street Railway Company to make good 
this special construction fund of the Cen- 
tral Crosstown Railway, and $503,833 of 
the amount so deposited forms part of the 
$1,550,774 floating indebtedness of the 
Metropolitan Street Railway Company. 

Judge Ward finds that this payment on 
the part of the Metropolitan Securities 
Company was without the knowledge or 
consent of the New York City Railway 
Company or its receivers. 

OD? 
Mortgage Foreclosed on Metropolitan 
Street Railway, New York City. 

Judge Lacombe, in the United States 
Circuit Court, has handed down a de- 
cision in the foreclosure suit instituted 
by the Guaranty Trust Company against 
the Metropolitan Street Railway under 
the $12,500,000 collateral trust mortgage 
of 1897. The court declares the mort- 
gage defaulted and the principal due and 
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payable by the mortgagor. Such payment 
failing, the property of the defendant is 
ordered to be sold within twenty days 
from the entry of the final decree, and 
the court has appointed February 23 to 
heer argument as to the form of the de- 
cree. 

Despite the apparent finality of these 
legal steps, however, it was learned yes- 
terday that considerable time must elapse 
before the actual sale can occur. There 
are a number of preliminary steps to be 
taken, such as preparing schedules of 
property to be sold in the interest of the 
holders of the collateral trust bonds, as 
against property pledged under the re- 
funding mortgage of 1902, also in course 
of foreclosure, and these will consume 
weeks, if not months. Furthermore, it 
was said yesterday in an authoritative 
source that the bondholders’ committee, 
representing the holders of bonds issued 
under both of the Metropolitan’s mort- 
gages, will not be in a position to under- 
take definitely a reorganization of the sur- 
face lines much before next fall on ac- 
count of some of the questions now re- 
maining undetermined. 

The bondholders expect within a com- 
paratively short time to have sufficient 
data, based on the operation of the lines 
during the receivership, to be able to form 
a fair idea of what they ought to earn 
under proper conditions of financing and 
operation. But the matter of special 
franchise, taxes and the transfer ques- 
tion must be settled before any plan of 
reorganization can be put through. The 
latter is in the courts now as between the 
receivers and the Public Service Com- 
mission. 

So far as the question of special fran- 
chises is concerned the bondholders be- 
lieve that the decision of the United States 
Supreme Court in the Consolidated Gas 
case settled finally the propriety of put- 
ting fancy values on special franchises, 
and if such values are outlawed as regards 
the company’s earning capacity they must, 
in the opinion of the bondholders’ com- 
mittee, also be discarded for purposes of 
taxation. 

In his decision Judge Lacombe took out 
the lease of the Belt Line and certain traf- 
fic agreements affecting the Thirty-fourth 
Street crosstown and other roads from the 
property salable under the collateral trust 
mortgage. 

The greater part of the decision is 
given over to a review of the receiver- 
ship, in which Judge Lacombe warmly 
thanks Receivers Adrian H. Joline and 
Douglas Robinson. 
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THE ECONOMICAL DEVELOPMENT 
OF TOLL TERRITORY.—IV. 





BY FRANK F. FOWLE. 





TRANSMISSION STANDARDS AND EQUIVA- 
LENTS. 


There is no more important branch of 
telephone engineering than the design of 
circuits and apparatus for proper trans- 
mission, and no subject, perhaps, of which 
the importance is less appreciated by 
many small telephone companies. Until 
small companies have grown to consider- 
able proportions or attempted to give toll 
service over considerable distances they 
have probably not encountered the trans- 
mission problem. Rule-of-thumb methods 
instead of engineering methods prevailed 
in the design and erection of many small 
systems, and while the results obtained 
were perhaps satisfactory at first, this was 
not long the case after rapid growth and 
expansion set in. The first installations 
of lines and apparatus have been found 
in many cases to possess marked limita- 
tions in meeting the transmission require- 
ments of a toll system, and the remedy, 
in some instances, is nothing less than 
reconstruction of plant and replacement 
of inefficient equipment. The means of 
preventing this consist of properly laying 
out the plant before it is built, on the 
basis of economical engineering standards, 
with proper regard for the future require- 
ments which will arise as the development 
increases and the system expands. It is 
intended to point out, in what follows, 
the fundamental principles of transmis- 
sion design without going into intricate 
theories. 

Electrically the efficiency of a trans- 
mission circuit, or toll line, depends upon 
four properties which the circuit pos- 
sesses ; these are the ohmic resistance, the 
inductance, the electrostatic capacity and 
the leakage. Efficiency increases with the 
decrease of resistance, the increase of in- 
ductance, the decrease of capacity and the 
decrease of leakage; high efficiency there- 
fore requires low resistance, high induc- 
tance, low capacity and high insulation 
(low leakage). The efficiency of telephone 
transmission is composed of two factors, 
the efficiency of the line circuit, and the 
efficiency of the telephones. Since an in- 
crease of one factor will offset a decrease 
in the other without affecting the net 
result, it follows that with a given stand- 
ard of transmission the highest possible 





1. From a paper read before the International 
Independent Telephone - Association, Chicago, 
{ll., December 1, 1908. . 
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talking efficiency of the telephones will 
permit the lowest efficiency of the line cir- 
cuit. Since the cost of a line of given 
length increases with the efficiency, it 
follows that economy in toll plant invest- 
ment depends upon the highest attainable 
talking efficiency of the telephones which 
will be served by the system. This in 
turn depends upon securing the best ob- 
tainable transmitters, receivers, induction 
coils, repeating coils, condensers and other 
apparatus associated with the talking set 
that the market affords. It depends also 
upon furnishing the largest amount of 
transmitter current that the transmitter 
will carry without injury. In the mag- 
neto system this implies at least three 
cells of local transmitter battery and as 
much more as the transmitter will stand ; 
in the common-battery system it implies 
low-resistance subscribers’ lines and high- 
voltage central-office battery. The unusu- 
ally long subscribers’ lines in common- 
battery districts can profitably be fur- 
nished with transmitter current from lo- 
cal battery at the subscriber’s telephene or 
by means of a booster battery at the cen- 
tral office. The talking efficiency decreases 
with an increase in the length of the sub- 
scriber’s line much more rapidly in the 
common-battery system than in the mag- 
neto system; this is on account of the 
effect of the increasing resistance of the 
subscribers’ line, which cuts down the 
transmitter current in the common-bat- 
tery system. Twenty-four-volt batteries 
are not adequate for the long lines and 
forty-eight volts has been used with con- 
siderable improvement. 

Transmission standards are commonly 
stated in terms of the length of a circuit 
of given resistance, inductance and ca- 
pacity (no leakage) with certain tele- 
phone equipment at each terminal arbi- 
trarily taken as a standard. For example, 
twenty-five miles of No. 19 B. & S. gauge 
cable, copper conductors of ninety-eight 
per cent conductivity and 0.054 micro- 
farad mutual capacity per mile, is illus 
trative of how standards are stated. The 
consensus of engineering opinion as to 
what constitutes a standard of ample vol- 
ume and proper quality has advanced al- 
most continuously since the beginning of 
the art, toward louder standards. Every 
step toward louder standards increases 
the plant costs, and increases them in 
faster ratio than the improvement in vol- 
ume of transmission. It is assumed in 
the previous statement that the means of 
improving transmission, after the most 
efficient telephones have been obtained, 
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consist of increasing the amount of copper 
in the line circuits and, wherever possi- 
ble, decreasing the electrostatic capacity. 
An indiscriminate choice of a transmis- 
sion standard is not possible, because too 
good a standard will raise the plant costs 
and the rates beyond what is necessary or 
reasonable, and a poor standard will re- 
sult in poor service and loss of business. 
A standard equal to or the equivalent of 
thirty miles of No. 19 B. & S. gauge cable 
-054 microfarad per mile mutual capacity, 
has been considerably recommended for 
toll service. Better standards have been 
considered and used in large, well-devel- 
oped plants, but they are believed to be 
burdensome to small plants, whose devel- 
opment is not large at the outset. The 
following table gives the weight per mile 
of wire necessary for transmission equal 
to the standard of thirty cable-miles, over 
varying distances; these figures were ob- 
tained by calculation from theory and are 
in substantial accord with what actual 
comparisons have been made: 

TABLE OF WIRE WEIGHTS PER MILE FOR 
METALLIC CIRCUIT TRANSMISSION 
EQUAL TO THIRTY CABLE-MILES OF 
NO. 19 B. & S. 

Weight (Pounds) of 


Distance One Wire Per Mile. 
in Miles, Copper. Iron. 
NOM daccvesdedeces wad 180 
DP -wwdnceneueness 450 
MO co cceacssacege 750 
SOG ic inaceaadece 115 
Ge ccxeccentaneus 175 
BOR ccd cdeawacace 230 
GE nxceccuaaesuss 290 
Wl skecdkiewnces<« 350 
SOG a cacaveesaene 410 
Oe cccnccececevees 470 aes 
LEED. cccccccscccess 530 “se 


The table is based on open-wire con- 
struction, with the wires of a circuit 
spaced twelve inches apart. It is essen- 
tial to reckon the transmission losses be- 
tween the subscribers’ telephones and the 
toll offices at each end of the most severe 
connection, reduce these losses to terms of 
the standard, subtract their sum from the 
latter, and proportion the toll line to be 
the equivalent of the remainder. The 
transmission losses at all intermediate 
switching and testing offices must be taken 
into account in a similar manner. It is 
not possible, of course, to choose the size 
of wire which will give exactly standard 
transmission, no matter in what connec- 
tion it is used. A few sizes of wire must 
be chosen and employed as the standard 
sizes, in order that different circuits may 
be used interchangeably as far as possible. 
About three sizes are recommended as suf- 
ficient, one for short-haul service, one for 
medium haul and one for long haul. The 
distribution of total wire mileage between 


- the several wire sizes may be checked by 


a comparison with Fig. 2°, and if, for 


1. Electrical pemew and Western Electri- 


cian, January 16, 1909. 
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example, one size of wire is designed to 
handle traffic of 100-miles haul or less, 
then the mileage of such wire in propor- 
tion to the total should be in the neigh- 
borhood of forty per cent. On account of 
the low tensile strength of copper wire in 
the smaller sizes, iron may be preferable 
for much of the short-haul business, and 
it is superior if the line spans are long. 
The following table of cable ratios will 
be found useful: 


TABLE OF RATIOS OF METALLIC CIRCUIT 
OPEN-WIRE MILEAGE TO CABLE 
CIRCUIT MILEAGE. 


Miles of No. 8 B. W. G. 


Cable Conductors. (435 Ibs. per mile) 
Mutual Circuit Which 
B. & S&S. Static are Equal to One 
Gauge. Capacity. Mile of Cable Circuit. 
22 -069 mfd. 45.6 
19 .054 mfd. 28.5 
16 .065 mfd. 22.2 
13 .065 mfd. 15.7 
10 .090 mfd. 13.0 


The wire sizes that have been made con- 
siderable use of in toll systems are the 
following: 


Lbs. per 
; rem" Mile. 
Copper, DOs 12 Ne Hi Bites oscnwccgiweeesceis 102 
Opper; NO,.42 30s. Be BAG een ka 0w.ne 6 siete 173 
en Set | OME SRS > Si Se ¢ ae ae ee ne 435 
EPON. INO; 22 TBs We NG iio: s scence ars wieder ecw 165 
SR ING: AD Be WS Mak oS ones esecawnwwe 250 
SPOR, INO: S NBe Ws Gaisasswinaccagsicnaiccaasua 378 


The extreme distances over which each 
one of these wires will give transmission 
equal to thirty cable-miles, with standard 
telephones at each end of the circuit and 
no intermediate cable or apparatus of any 
description, are as follows: 

Se Senne 


mission Equal to 


Character of 30 Cable-Miles of 





Circuit. No. 19 B. & S. 
Copper, No. 14 N. B. S. G..... 250 
Copper, No. 12 N. B. S. G 400 
Copper, No. 8 B. W. G....... 850 
Iron, No. 12 B. W. G.. 90 
Iron, No. 10 B. W. G..és.0-<si 120 
Iron, No: 3 Bo Wi. Giissccx 135 


The complete design of a plant in re- 
spect to transmission efficiency must take 
into account the losses of every charac- 
ter, including those occasioned by cord-cir- 
cuits and cord-circuit apparatus, local 
trunks and their associated apparatus, 
toll-board apparatus, local office and toll- 
office multiples, office-cable runs, phan- 
tom-circuit coils, simplex and composite 
sets, composite ringers, protective appara- 
tus and, in general, all apparatus con- 
nected in series or bridged relation with 
the talking circuit at each point. 

At rural offices it is usually possible to 
terminate toll lines on a pole within a 
few feet of the office, but in large towns 
and in cities it is frequently necessary to 
terminate the open-wire line some distance 


from the office, and bring the +ell.circuits. 


to the office through cable, usually under- 
ground. For any fixed standard of trans- 
mission over a circuit of fixed length com- 
posed partly of open wire and partly of 
cable there is a best relation between the 


size of open wire and size of cable con- 
ductor. That is, there is a particular size 
of open wire and a particular size of cable 
conductor which will give transmission 
equal to the standard at a minimum in- 
vestment, and any other combination of 
wire and cable will require a greater in- 
vestment. The use of No. 22 B. & S. and 
No. 19 B. & S. gauge cable in toll circuits 
of any considerable length is, for this rea- 
son, to be condemned. In extreme cases 
it will be economy to use cable conductors 
of a size equal to the open wire, where the 
latter is copper. The test for determin- 
ing whether the best combination of open 
wire and cable has been selected is as 
follows: Compute the cost of improving 
the transmission by an amount equal to 
one cable-mile of No. 19 B. & S., first by 
increasing the size of the open wire, and, 
second, by increasing the size of cable con- 
ductor; when these two costs are equal 
the best combination has been obtained. 
When it is necessary to carry a few toll 
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ing transmission standards at the outset, 
which will provide a proper volume of 
transmission when the ultimate has been 
reached. Unless this is done, only rare 
good luck can prevent a gradual loss of 
efficiency. 

ANNUAL CHARGES ON PLANT. 

It is not possible in a paper of this 
sort to give plant costs which will apply 
universally to all parts of the country, 
or to different-sized towns and cities in 
the same part of the country. There is 
necessarily a variation in the cost of right- 
of-way, freight charges on material and 
equipment, the cost of labor, the cost of 
earth excavation, the effect of the climate, 
ete., which all depend upon conditions in 
each locality, and its relation to the mar- 
ket for supplies and material. Average 
values have been sought, and it is the 
purpose to show proper methods of com- 
puting plant charges, as well as the 
actual charges. 

It has been assumed that depreciation 


TABLE OF ANNUAL CHARGES ON ONE MILE OF 25-FOOT LINE, TWO MILES OF NO. 12 B. 
W. G. IRON CIRCUIT, TWO MILES OF NO. 14 N. B. S. G. COPPER CIRCUIT AND ONE 
MILE OF NO. 12 N. B. S. G. COPPER CIRCUIT. 





s 
wid F 
é% ° ES saree 
n+ eS ve 
zs B35 BG 
i <nee) wt QD —— 
Right-of-way SSR00  kcsssse See 
TOMI ov kink dns cs ace 40. eae a 
Pole line (cedar)..... 180.00 $440.00 
CT? ie Sane 30.00 45.00 
Cross-arms (pine)..... 50.00 60.00 
Copper wire No. 14 
Ae Say Se: Se oe 87.70 107.70 $40.80 
Copper wire No. 12 
SS A aS Cee 65.40 75.40 34.60 
Copper wire No 
c CS. Lak CRRA neearren ae 
Iron wire No. 12 
BS We. Sle hdr caioe es 49.00 69.00 2.50 
Iron wire No. 10 
BS CW Mess sa cies ems ate 
Iron wire No. 8 
BS VE Asche Sens eas 
POURE ots ote $552.10 $797.10 $77.90 


Average annual charge per mile of circuit, $30.20. 


circuits through subscribers’ or local trunk 
cables, it will be economy to provide cables 
with a few pairs of large gauge, No. 13 or 
No. 10 B. & S., for the toll circuits; a 
study of each particular case will indicate 
what is best to use. 

Generally speaking, it has been found 
a difficult matter to maintain initial 
transmission efficiences in a toll plant as 
it grows larger. The tendency of develop- 
ment is to increase the percentage of toll 
wire mileage in cable, and the whole 
tendency of the art has been toward gen- 
eral complication and more elaborate ap- 
paratus’ So far as the development can 


be foreseen, this progressive loss: of effi- 
ciency can be avoided, first by making a 
proper engineering study of the plant as 
it will be, ultimately, fifteen or twenty 
years in the future and, second, by adopt- 





ZS = : 

ow ss oe _=@ Es vi 
32 Bo$ 3°S dp BEE BES _Gb 
Ho sSs82 3,5 39 =350 06S Bae 
ps §&s2 ea G4. GSS Esh sae 
2G <bQ <o08 <85 <tm <z& aed 
.wereee «$100 $.50 1... $5.00 $ 6.50 
as 10. 40 «(st 4:00 5.40 
i2 $36.70 15.00 1.80 $8.71 18.00 980.21 
12 3:75 3.00 130 rs. 3.00 10.05 

8 750 3.00 150 ..... 5.00 16.00 
50 134 1.60 .88 .... 8.77 12.59 
50 $2 80 65 6.54 8.81 
15 443 1.60.49 4.90 11.42 
a ee $27.00 $5.52 $55.21 $150.98 


shall be provided for by charging off an- 
nually, out of revenue, an amount equal 
to the cost of replacing the original plant 
at the expiration of its life, minus its 
junk value, divided by the number of 
years in its life. Some estimators have 
used the first cost instead of the replace- 
ment cost, but this is correct only upon the 
assumption that the company is going out 
of business when its plant wears out. As 
2 going concern it will need to replace its 
worn-out plant, and therefore the replace- 
ment cost is the proper one to consider. 
The junk value of the old plant is an as- 
set which should be deducted from the 
cost of replacement. The items compos- 
ing the annual plant charge are as follows, 
stated in the order in which they must be 
met: 
1. Maintenance. 
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2. Taxes. 

3. General expense. 

4. Depreciation. 

5. Net earnings. 

The third item, general expense, is not 
intended to cover the entire general ex- 
pense of the business, but only such a pro 
rata as may be charged against the plant. 
The method employed by the writer to 
arrive at the annual charges is indicated 
by the form in the accompanying table. 
Copper is taken at $0.15 per pound and 
iron of BB grade at $0.035 per pound. 
The junk value of copper is commonly a 
few cents per pound less than the prevail- 
ing market price for wire. A price of 
$0.15 per pound is believed to be a fair 
average, taking into account the market 
fluctuations for some years past; $0.10 
per pound is abnormally low and has been 
used, therefore, as a safe junk value. The 
junk value of worn-out iron wire is hardly 
worth taking into account, and nothing 
whatever can be realized if it must be 
handled several times and shipped a con- 
siderable distance to a market; a value 
of $0.004 net per pound has been as- 
sumed. 

The life of copper wire is not definitely 
known. The direct effect of exposure to 
all sorts of weather is not known to pro- 
duce any appreciable result in causing 
progressive oxidization or corrosion and 
there is no progressive increase of re- 
sistance with age. The principal causes 
of deterioration are high winds and sleet 
storms, which gradually elongate the wire 
and impair its strength. The wires in 
time become slack, and every few years 
the slack must be removed. Tie-wires 
tend, from these causes, to become loose 
and cause wire trouble. The assumed 
life of fifty years is taken in order to be 
conservative, and not from any existing 
data. It is definitely known that copper 
wire which has been in service twenty-five 
years has suffered no direct deterioration, 
but as to how long it will ultimately 
last there is no experience from which to 
decide. The life of iron wire is not so 
indefinite. The grade of Swedish iron 
which was employed in wire-making many 
years ago, proved much superior in its 
lasting qualities to the mild steel which 
is now used. An average life of fifteen 
years at the present time is believed to be 
conservative ; the ohmic resistance of wire 
which lasts for a longer period will most 
probably increase somewhat on account 
of the reduction of cross-section by rust. 
The general expenses are taken as ten 
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per cent of the sum of depreciation, main- 
tenance and taxes. 

The average annual charges per mile 
of circuit, for a twenty-five-foot pole line 
carrying two circuits of No. 12 iron, two 
of No. 14 copper and one of No. 12 cop- 
per, are $30.20. Had this line been erected 
with only one circuit of No. 12 iron and 
one of No. 14 copper, the average annual 
charges per mile of circuit would be 
$65.09. Upon the addition of another 
circuit of No. 12 iron, the charges would 
be reduced to $45.29; upon the addition 
of the No. 12 copper circuit they would 
be reduced again to $36.17. In a similar 
way a detail computation of the annual 
charges upon a thirty-foot pole line carry- 
ing ten circuits—five of No. 10 iron, three 
cf No. 14 and two of No. 12 copper wire— 
shows that the average annual charge per 
mile of circuit is $25.32. Had this line 
been erected with only three circuits of 
No. 10 iron, one circuit of No. 14 copper 
and one circuit of No. 12 copper, the aver- 
age annual charge per mile of circuit 
would be approximately $41; the average 
charge will diminish as the balance of the 
circuits are erected. 

The limit of loading circuits upon a 
pole line is necessarily determined by the 
mechanical strength of the system, ade- 
quate reinforcement and guying being al- 
ways presumed. Overloading of lines is to 
be avoided because it will increase the cost 
of maintenance, through increased failures 
resulting from high winds and sleet 
storms. Such failures cause losses in 
three ways—the direct expense of repairs, 
the loss of revenue occasioned by interrup- 
tion to the service and the subsequent loss 
of patronage which arises from a public 
sentiment that the service is unreliable. 
There is no way to compensate for these 
losses once they have occurred, and the 
only thing to do is to prevent their recur- 
rence. But they may be prevented in the 
first instance, and it is on the basis of 
adequate strength that the preceding 
charges have been computed. 

Generally speaking, the annual charges 
diminish as the wire load on the pole line 
increases. This load is commonly spoken 
of as the miles of wire per mile of pole 
line, and is a very important quantity in 
toll systems. One exception to this may 


loaded line with a new line of larger ca- 
pacity, at which time there may be an in- 
crease in the average charge per circuit. 
At the time of such replacement several 
circuits are usually added to the line, and 
in that case the resulting increase in the 
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average charge, if any, should be small. 
The charges per circuit on a thirty-five- 
foot forty-wire line will be less than in the 
case of the twenty-wire line last referred 
to. The cost of construction at and near 
terminals in towns and cities is usually 
greater than in open country, because of 
the necessity of painting poles and cross- 
arms, increased cost of right-of-way and 
franchises, inability always to follow the 
most direct routes and the necessity some- 
times for tall lines which will clear shade 
trees. On the other hand this is some- 
times offset to a degree by building very 
heavy lines for the joint occupancy of 
several toll lines from the outskirts of a 
town to the terminal within the town. 
The terminal sections should always be 
separately figured upon in estimates. In 
many cases the failure to build adequately 
heavy terminal lines has resulted in over- 
loading when it became necessary to join 
a new. toll line with a line hitherto ex- 
isting. 

The charges per mile of circuit upon 
the short underground sections at the ter- 
minals depend to a great extent upon local 
conditions and the number of toll circuits 
in cable. These charges may be computed 
by the same method used for pole lines. 
In general they will vary from about $5 
per mile for small conductors in large 
underground systems upward to amounts 
equaling the charges for open-wire cir- 
cuits. When the toll circuits are few in 
number and require large-gauge conduct- 
ors, the use of so-called composite cables 
is economical when the local plant is in 
cable. Such cables contain conductors of 
two or more gauges, each suited to a 
particular class of service; three gauges 
have been used with considerable economy 
and satisfaction. The placing of toll cir- 
cuits wholly in cable is feasible in large 
systems for the short-haul traffic between 
important centres. When the use of load- 
ing coils becomes permissible the range 
of distance for toll circuits wholly in cable 
will be much extended, to 100 miles and 
upward when the volume of traffic war- 
rants it. . 

When rates are computed upon an air- 
line basis, it becomes necessary to increase 
the circuit: charges as computed above in 
order to compensate for the longer mile- 
the air-line mileage. This, of course, will 
be computed for each particular system. 
At the same time that the charges are thus 
increased some allowance should be made 
for the extra terminal costs, railroad cross- 
ings, the protection of crossings with high- 
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tension power-transmission lines and any 
cther special conditions. These matters 
will naturally take care of themselves in 
a detailed estimate, but for the purposes 
of further discussion it will be assumed 
that the actual mileage of pole line is 
twenty per cent in excess of the air-line 
mileage, and that five per cent should be 
added for the other items, making a total 
increase of twenty-five per cent. For ex- 
ample, the average charge per circuit mile 
on the twenty-five-foot line referred to 
in the last table would become $37.75 per 


annum on an air-line basis. 
{To be concluded.] 
ome 


New York Subway Traffic. 

Bion J. Arnold, who was engaged by 
the Public Service Commission, First Dis- 
trict, New York, to make a study of the 
local subway, has made his sixth report, in 








which he analyzes the traffic and makes 


recommendations as to means of improv- 
ing it. The principal deductions are: 

That the local trains in the subway give 
better service than the expresses, that they 
make more money for the company, and 
that while the capacity of the present 
subway may yet be increased to a con- 
siderable extent, the yearly increase in 
traffic is so large that the only hope for 
doing away with existing congestion is to 
build a new subway. 

Regarding the future increase of sub- 
way service Mr. Arnold says, while it has 
been increased ten per cent during the 
last few months for the express tracks 
during the rush hours, it may be increased 
still more by side doors, speed control 
signals at the approach to express sta- 
tions, the elimination of the Ninety-sixth 
Street crossover, running all express 
trains to Brooklyn, and providing a shut- 
tle service between Bowling Green and 
South Ferry. 

He also recommends the adoption of an 
automatic coupler so that trains can be 
made up more quickly and the keeping 
of the extra cars required for this at in- 
termediate points along the line. 

An analysis of the special features 
shows the following points: 

Analysis of the passenger movement on 
individual trains proves that the average 
length of travel on express trains is now 
five-and-one-half miles, or slightly above 
the critical average, whereas the average 
length of ride on the local trains is but 
two miles. It is apparent that as the sub- 
way is extended and the outlying dis- 
tricts become more thickly populated that 
the average length of the long-haul rides 
will become greater, and that unless the 
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fare for these longer rides is increased, it 
will be necessary to cultivate the short- 
haul business and increase the profit from 
that source if the present five-cent fare is 
to be retained. 

The problem for the future, supposing 
the five-cent fare to be retained, will be to 
find a way to handle short-haul passengers 
in short-haul cars and to make enough 
profit on the short-haul business to be able 
to sustain the loss due to the long-haul 
burden. 

“Tn other words,” says Mr. Arnold, “the 
fact that the local trains in the present 
subway are proven by careful analysis to 
have twice the earning power of the ex- 
press trains, points out the solution of the 
problem of eventually developing a com- 
prehensive subway system for Greater 
New York. The development of the short- 
haul business must be encouraged by fur- 
nishing a convenient, rapid, safe and com- 
fortable service of ample capacity.” 

The longest ride for a nickel possible in 
the subway, without change of route, is 
from Atlantic Avenue, in Brooklyn, to 
Two-Hundred-and-Forty-second Street on 
the Broadway division, a distance of sev- 
enteen-and-one-half miles. On the Man- 
hattan Elevated system it is 14.6 miles 
on the Third Avenue line, and without 
transfers on the surface lines it is 12.3 
miles on the Third Avenue line, from the 
Post Office to Fort George. 

The growth of the traffic in the subway 
has been phenomenal. It was opened Oc- 
tober 27, 1904, and the ticket sales for 
the year 1905 were 116,209,313; those of 
1906 grew to 149,778,370; those for 1907 
to 182,559,990; while the year 1908 
showed 220,991,212. The receipts from 
passengers for 1908, therefore, amounted 
to $11,049,560. 

Mr. Arnold compares this traffic with 
that of the underground railroads in Lon- 


don, the elevated roads in Chicago, and. 


the elevated roads in New York. These 
comparisons are based upon the figures 
for the year ended June 30, 1908. They 
show the total number of passengers car- 
ried as follows: 


For the New York subway.......... 200,415,050 
For the Manhattan Elevated lines....282,870,590 
For the London Underground tubes..160,000,998 
For the Chicago Elevated roads......147,267,113 


In these systems the mileage varies 
greatly, being 25.63 miles for the subway, 
thirty-seven miles for the Manhattan 
Elevated, forty miles for the London 
“tubes,” and 35.62 miles for the Chicago 
“I,” so that the subway, with the shortest 
line, excepting the Manhattan Elevated, 
carries the heaviest load. 

Conditions at the stations are changing. 
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Business at Times Square is increasing 
faster than at Grand Central. The Brook- 
lyn extension has lowered ticket sales at 
Brooklyn Bridge and increased them at 
Bowling Green, Wall Street and Fulton 

Street stations. The figures about balance: 

This Brooklyn traffic is generally short 

haul, and balances the Manhattan load, 

thereby reducing the percentages of empty 
seats. From 650,000 to 750,000 passen- 
gers are carried daily. The record is 

886,000, on December 21, 1908. 

—epe 

New York Electrical Society. 

The regular monthly meeting of the 
New York Electrical Society was held in 
the Engineering Societies’ Building, New 
York city, on Wednesday evening, Janu- 
ary 20. Dr. John F. Kelly delivered a 
lecture on the development of the electric 
piano player, holding the attention of the 
large audience throughout the evening. 
The piano demonstrations showed the 
wonderful length to which the develop- 
ment has been carried, and the great 
beauty of tone and variety of touch pos- 
sible. The following were elected mem- 
bers of the society on January 20: Ernest 
Stevens, E. L. Andrews, Guy V. Wil- 
liams, Lewis B. Marks, H. A. Holmes, 
F. E. Dadson, Oliver Todd Smith, A. 
Wallace Lockhart, Theodore P. Searles, 
Hervey B. McEvath, Harry M. Tierney, 
Edward Friend, William C. Whitney 
Beattie, C. F. Holmes, Charles Henry 
Meeker, John C. Leypoldt, Valentine J. 
Wohlferth, E. S. Howe, Eugene Sneath, 
Charles P. Grandgerard, Charles Breit- 
weiser, Leroy K. Van Duyne, H. L. Gil- 
lespie, Floyd A. Hoffman, Arthur B. Cole, 
William Huehn, E. R. Mason. 

ce) 

A Broad and Commercial Training 
Needed by the Electrical Engineer. 
Louis A. Ferguson, president of the 

American Institute of Electrical Engi- 
neers, was the guest of the Urbana Sec- 
tion, at a meeting held in Engineering 
Hall, University of Illinois, January 15. 
Mr. Ferguson gave a very interesting talk 
on “Training the Electrical Engineer.” 
One of the many points brought up by the 
speaker was that among electrical engi- 
neers there is a tendency to shun the 
commercial side of the profession. He 
pointed out the mistakes in this idea and 
drew attention to the great desirability 
of a broad general education, emphasizing 
the importance of a knowledge of foreign 
languages, law and business. The audi- 
ence of 250 students and members of the 
faculty was hearty in expressing its ap- 
preciation of the address. 
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Electric Railways in the United States. 

The Department of Commerce and 
Labor, from figures compiled by the Bu- 
reau of the Census, has prepared a pre- 
liminary report on street and electric rail- 
ways in the continental United States, 
exclusive of Alaska, Hawaii, the Philip- 
pine Islands, and Porto Rico. 


Number of operating and lessor companies....... 
Length of line (first main track), miles.......... 
Total length of single track, miles................ 
WiMbGr GF COUN COU so veccccccccdsecesnacedcussee 

ORNOMMEEE  Seuce tessa dled sued eeeus hems cuca cues 

IE EONS fe carlausanadne sans saher alae cee naetinws 
Number GF POWGr HOUSCGs 6.656 ccc cs cc cceccencceceee 
Steam and gas engines (including turbines), number of.. 


Horsepower 
Waterwheels, number of 
Horsepower 
Total kilowatt capacity of dynamos........ 
Output of stations, total kilowatt-hours....... 


PRSSCNSEES CATFICR, TOCAL. 6.6 cccivcccscnvccscuses 


ROR eee cdc adeucatuedkahacsdacaceuecakduecsce 
POLAT Gime SOR: ce vance seccscdt accuse us ccesaconeas 
Condensed income account, operating companies: 

Barnings from operation. .......ccccccecccccess 
Income from Other SOUTCES.... 6. cccccocceccces 


Gross income 


Operating CSXDENBES. .. .ccscccccecccece Jobe eccrece 
Net earnings (earnings, less operating expenses).... 
Gross income, less operating expenses........ 
Deductions from income (taxes and fixed charges).... 


Net income 


Dividends (operating companies only)......... 


Surplus 
Capitalization, operating and lessor companies: 


Capital stock authorized, par value........... 
Capital stock outstanding, par value.......... 
Divicenes Oy BtOGlis cdc. ckecectewsees cine casnene 
Bonds authorized, par value............eeeeee 
Bonds outstanding, par value.........-eeeee-- 
FREGRGRE Ol OHCs 6 ccs ce ses aa stonsscceseese 
Total par value stock and bonds outstanding (3)..... 


Employes and wages, operating companies: 


Salaried employes, number of................ 


Salaries 


Wage-earners, average number of............ 


we cc eee ecerececewerereereoeeeereeceos 


Wages 
1. Not reported separately. 








eee eee eee eee ee ee 


eee e eee reer ene seeseeseseerseeserees 


eee eee ee ee ee 


ee ee meee emer reer ee ee reese eesesees 
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To Develop New York Waterpower. 

“That the development of the New 
York state’s natural waterpower_ re- 
sources by the state itself is entirely feasi- 
ble,” says the New York Times, “is 
shown by the investigations made during 
the last two years by the State Water Sup- 
ply Commission under provisions of the 


Per Cent 
of 
1907. 1902. Increase 
Waa dawns 1,236 987 25.2 
seewnwes 25,547 16,652 53.4 
aeecuens 34,404 22,577 52.4 
hagas as 83,641 66,784 25.2 
Sean amede 70,016 60,290 16.1 
waecdaes 3,625 ,494 109.8 
wea tuale 827 805 2.7 
2,552 2,351 8.5 
2,384,518 1,300,058 83.4 
228 160 42.5 
91,961 49,303 86.5 
1,727,030 898,362 92.2 
ee 4,759,130,100 2,261,484,397 110.4 
Skene 9,533,080,766 5,836,615,296 63.3 
caneanwes 7,441.114,508 4,774,211,904 55.9 
cacolcand 1,995,658,101 1,062,403,392 87.8 
Secunene 96,308,157 (1) eee 
aveaewen 1,618,343,584 1,144,430,466 41.4 
savacewe $ 418,187,858 $ 247,553,999 68.9 
eegariases (2) 11,556,3 2,950,628 291.7 
Meena 429,744,254 250,504,627 71.6 
eee 251,309,252 142,312,597 76.6 
166,878,606 105,241,402 58.6 
Parcows 178,435,002 108,192,030 64.9 
138,094,716 77,595,053 78.0 
Su macaite a 40,340,286 30,596,977 31.8 
auwaddes 25,558,857 15,882,110 60.9 
Ndaduuee 14,781,429 14,714,867 0. 
ae ded ora 2,508,054,336 1,529,199,589 64.0 
Sxacanke 2,097,708, 856 1,315,572,960 59.5 
weno 53,589,399 33,039,171 62.2 
une oraere 2,319, 229,837 1,341,429,727 72.9 
Sanden 1,677,063,240 992,709,139 68.9 
VE eurent 71,468, 43,578,961 64.0 
3,774,772,096 2,308,282,099 63.5 
arteries 11,700 7,128 64.1 
Sxede nce $12,909,466 $7,439,716 73.5 
waweanete 209,729 133,641 56.9 
seeaeces $138,081,633 $80,770,449 71.0 


2. Includes $3,255,618 income from interest on bonds and dividends on stock of other electric 


railways. 


8. Includes permanent and other investments, such as securities of other electric railways, 


treasury stocks and bonds, gas plants, etc.: 


These statistics, as arranged in the ac- 
companying table, relate to the years end- 
ed December 31, 1907, and June 30, 
1902. The totals include reports of op- 
erating and lessor companies and a con- 
siderable number of electric-light plants 
operated in connection with electric rail- 
ways, but do not include reports of 
railways under construction during the 
census years; nor do they include reports 
of financing companies which were not 
engaged in actual operation of railways 
or light plants. 

The final report for 1907 will contain 
an analysis of these totals and will present 
detail statistics for other phases of the 


industry. ese 


Interurban Traction Merger. 

It is announced in Cincinnati negotia- 
tions have about been completed for the 
consolidation of three interurban traction 
lines entering the city. The roads include 
the Cincinnati, Milford & Loveland, the 
Interurban Railway and the Cincinnati & 
Columbus Traction companies. This con- 
solidation will place nearly all of the local 
interurban systems under practically the 
same management. 


1907, $388,594,092. 


1902, $152,513,997. 


Fuller Act of 1907. Surveys also show 
that the combined power it is possible to 
derive from the streams of the state is 
about 2,000,000 horsepower. At the pres- 
ent 18,000 horsepower is being developed 
from the flow of rivers in this state. 

“Tt is not known what recommenda- 
tions will be made to the Legislature by 
the Water Supply Commission, but it is 
believed that the attention of the law- 
makers will be called to two plans, either 
of which will be financially profitable to 
the state. 

“One involves the building of dams 
across the rivers and provides for large 
storage reservoirs by the state, which will 
reserve the ownership of the streams. 
Water rights and privileges may then be 
leased to private corporations engaged in 
power development, the revenue to be 
turned into the State Treasury. Another 
plan favored by the state officials involves 
the building of dams, power houses, and 
all other equipment, so that the State it- 
self may sell the developed power direct 
to those who desire it. Plans and esti- 
mates in the development of these prop- 
erties have been made by engineers who 
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have examined the resources of the Sacan- 
daga, Genesee, Racquette, Schroon and 
Delaware rivers. 

“The engineers who have been in the 
employ of the Water Supply Commission 
believe that the work of building storage 
dams should be begun on the Hudson 
and afterward upon the Sacandaga and 
Racquette rivers.” a 

—_— @Deo—— ——_ 
New England Section, Illuminating 
Engineering Society. 

On January 19th the New England 
section of the Illuminating Engineering 
Society held its annual meeting in the 
rooms of the Boston Edison Company. 
The first business transacted was the elec- 
tion of officers for the ensuing year. 
Theodore H. Piser, of the Welsbach Com- 
pany, was elected chairman, and L. D. 
Gibbs of the Boston Edison Company was 
elected secretary. 

The retiring secretary read the report 
of the work for the year showing a net in- 
crease in the membership of the section 
of seventeen or about seventeen per cent. 

W. C. Allen, electrical engineer of the 
District of Columbia, then read a paper 
on “Street Lighting.” His talk was pro- 
fusely illustrated with stereopticon views 
of street lighting installations in and 
about Washington and many from instal- 
lations in foreign cities. The proposed 
use of the magnetic deflector for the 
lighting of the facade of the terminal sta- 
tion in Washington is worthy a special 
mention as being an ingenious arrange- 
ment for throwing the greater part of the 
light from the are lamps in one direction 
without entirely cutting off the light from 
the other side of the lamp. 

In the brief discussion which followed 
it was brought out that, with the excep- 
tion of the four-glower Nernst lamps on 
the Connecticut Avenue bridge, the op- 
erating companies supplied lamps, posts 
and fixtures. Stress was laid by Mr. Al- 
len and Dr. Louis Bell on the higher 
standard of lighting required in foreign 
cities, the average light being very much 
higher than in the United States. 

The tables and comparisons given in 
Mr. Allen’s paper are very interesting and 
should prove of considerable value in the 
study of street-lighting problems. 

It is to be regretted that the line of 
test stations could not have been taken in 
all cases at an equal distance from the 
line of lamps, as the variation in this dis- 
tance affords an apparent advantage to 
some forms of lighting to the apparent 
prejudice of some other form where the 
distance was greater. 








260 


Chicago Section, Illuminating Engineer- 
ing Society. 

On the evening of January 22 the Chi- 
cago Section of the Illuminating Engi- 
neering Society held one of its (as yet) 
best attended meetings at the Grand Pa- 
cific Hotel, Chicago. Visitors were pres- 
ent from many parts of the country, and 
notably from the Northwestern Electrical 
Association. 

After the customary dinner Chairman 
Cravath announced that the Section now 
had 183 members, seventy-three having 
joined in the past year. To encourage 
still further growth in this direction the 
council of the Society had decided to 
waive for this year also the initiation fees. 
It being the annual meeting, the nominat- 
ing committee, through Albert Scheible, 
reported instead of a list of new officers 
that the present officers be retained until 
the last meeting before the summer vaca- 
tion, in view of the new amendment of 
the constitution fixing that time for the 
annual meeting. The report was unani- 
mously adopted. 

The paper of the evening was presented 
by A. L. Eustice, illuminating and test 
engineer of the Nernst Lamp Company, 
of Pittsburg, Pa. It was entitled “Lamp 
Efficiencies or the Efficiency of the Sys- 
tem—Which?” The following is a sum- 
mary of iis main features: 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


glassware was so astonishing that it re- 
sulted in a change in plans which origi- 
nally contemplated laboratory tests only. 
The test in question consisted of deter- 
mining the candlepower of a sixty-watt 
tungsten lamp in connection with a clear 


prismatic reflector style No. 6061. 


Oper- 


ating the lamp at an efficiency of one-and- 
one-quarter watts per horizontal candle- 
power the mean horizontal candlepower 
of the unit when first measured was 26.01. 
After dusting the lamp and reflector the 
candlepower measured was 32.6, indicat- 


ing a loss of nineteen per cent. 


After 


scrubbing the reflector the unit measured 
40.2, showing a total loss of 35.4 per cent. 


This line of work was temporarily aban- 


doned, as it was deemed advisable that the 
study of installations was of far greater 
interest and value in that it would present 
a new or at least a “practical” basis for 
reference to the candlepower performance 
of various systems for comparative pur- 
poses other than the present and old 
method of judging the performance of a 
type of unit by the laboratory results of 
one or perhaps the average of a few units. 


The important factor is not, what is 


the efficiency of a lamp? but, what is the 
net efficiency of the installation as a sys- 
tem under normal operating and main- 
tenance conditions ? 


The author regrets that the problem 
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case with reference to convenient floor 
space, and in no case was any location 
chosen because of the condition of lights. 
Each bay was divided into a number of 
unit areas and a reading taken in the 
centre of each area, as representing the 
mean intensity of that area. The mean 
of the intensities found in these areas, 
throughout a unit space or bay, was then 
the mean intensity of the system. 

The voltage was read at each reading 
of illumination and due corrections ap- 
plied in any case where the operating 
voltage was other than normal. 

The following notes should be used in 
connection with the table: 


Test No. 1—Armour & Co., general of- 
fices, Chicago. White ceiling. dark green 
posts and light side walls, maple floor. 
110-watt Nernst lamps operated under 
normal maintenance conditions, using five- 
inch alabaster blue glassware. Four units 
per panel, equidistant spacing in both di- 
rections. 

Test No. 2.—Same as test No. 1, but 
repeated with glassware cleaned. 

Test No. 3.—A later type of five-inch 
alabaster white glassware was substituted 
and test No. 1 again repeated, 

Test No. 4.—Marshall Field & Co., Chi- 
cago, general merchandise and _ leather 
goods section. White ceiling and walls, 
maple floor, mahogany furniture. Two 
lamps arranged on the centre line of bay; 
lamps operated under normal maintenance 
conditions, using nine-inch white alabaster 
glassware, M. F. type. 

Test No. 5.—Is test No. 4 repeated, but 
with glassware cleaned. 

Test No. 6.—Siegel, Cooper & Co., Chi- 
cago, general merchandise. White ceiling, 




































































Mean hemispherical Loss 
candlepower as 
, sults: , iQ NA DOTIO COR ATG ooo aos cisis: nie omen cris isivinin nee cmeee benaies wealersnee bar 26. 5. 
Ss )- 
ee ae tie tiie aude Lamp clean and retiector cleaned by wiping and dusting. 32.6 19 
si . | TAM Pp CLEAN GNA TOUCCIGL GOPHONE 3.00.5 5505. scn.cae + « soueecwsmeaiseacieswesess GO haces 
| | ‘ =e | te pepe} | ' 8p Dak 2 ee) >. 
| “ | > as | | ~~ ae 3 — P 
HelgOt | coting [Dawame’) gee | # 12.8 | 2 | 28 | ce 288 |b: 6\-8.| 88 
y ac | pene Boe a = 3, , gulp as ses 4 
No. Place. test | height. from | Gos | " | 3/32 | Type of lamp. 2. 28 a2 -s Li 2 gf 3 airs =5 
plane. | ceiling. |S52|/ o | § |EES) Sh SS lkslsog|(slQo| esohecys| Ea 
| jass| = | 2 (es3| S2| 22 PS Ses Paes|ses sic ses| se 
Armour & Co., Adm'n Bldg. Chicago. 34%" | 15-9" | 6%” | 127-4” | 17x19" | 323) 4 |old110-watt Nernst] 452 | 1.4 A. C.| 226| 224.5] 3.28 4% dirty. 
9| ha “ . ee _ Roos dy ames melt es i e | 295 | 3.45 | 6.8a | 404 |clean. 
3| A 6 ‘ “ “ “ ae ee os es “ of £ SNEEA HL eRIID) as sucees .377 |clean. 
4|Marshall Field & Co., Main Floor....| 36% wt eS 117-6" | 22'x22' | 484) 2 « glower Nernst 1128 |2.33 D. C.| 234) 235 6.58 1.5 -354 |dirty. 
5} on “i a i | a ee ; ae ae ey is $f PREGOL COOO™ lacasceves -349 |clean. 
6|Siege], Cooper & Co.. Chicago........ 37” 13’ | 2-7” rae” | 20-2 | 434 1 ise -gl. West. 407 |.936 D. C.| 226) 227 3.17 6.5 .295 /dirty. 
| x : | | 
7| “ | «| «iow | “ “ « | «| 996 | 3.39 | 18.1b] .278 Iclean 
| zi “ “| ‘(as ra | ela et oe i is | © (a BOO fasccvess -240 jclean 
9/Rosenbaum & Co., Pittsburg, ........] 35%" | 13-2" 1 4" | 8’-10%”" o> i | 280 1 |6-gl. Nernst 528 11.88 A. C.} 220) 224 3.95 lle 4% |dirty 
| | é | | | 
10| a ee i; Jae ie | s “Tw eT 4g | 92d] 423 Iclean 
11 rr on v7 | ‘6 se se | so] “c | ia | a rr] | ‘“ rT 4,88 Tae B84 clean. 
12|E. P. Charlton & Co., Fall River. Mass.| 3634” | ik ex | 8’-134 ee | 1665 3 ws gl. 110 Nernst 345 |2.08 D. C.) 230) 247 6.1 20.4d! .34 dirty 
| ie ek ae 
13 es ae a e oe | fas e eas EN ; * a ps se W208! Vl ndasss -271 |clean 
| | | 13'-9"'X | | | | 
ure Hub.’ * Chicago ike gence o6S5mn “| SO” | i-3” | 8-8" | 9-1" 14-10" 204, 1 /4-amp. are | 480 39 |: 114) 114.4) 2.41 20 | ,975 |dirty. 
ae = Ril 5 aie somial | Soe eu at eat | 485 | 2.37 SE ae _.787_'clean 
a—Due to use of lighter density glassware. 
b—Due to depreciation from initial candlepower. 
e—Due to lighter glassware and dirt. 
d—Combined effect of dirt, depreciation in candlepower and higher initial efficiency of Westinghouse-Nernst glower. 
The fact that accumulation of dirt on required a great amount of time and white walls, maple floor. One three- 


glassware of lighting units cuts down to 
a certain degree the efficiency of the same 
has been generally recognized for some 
time, but the importance of the relation 
existing between the physical condition of 
the glassware and the efficiency of an in- 
dividual unit was recognized by the writer 
only after a preliminary laboratory inves- 
tigation of the subject. 

One result obtained with prismatic 


work, more than has been available to 
the present time, and hence the figures 
given herewith may be considered as an 
introduction to the treatment of the sub- 


ject. 


At the present time data are being 


gathered on installations of various types, 
and it is the writer’s purpose to present— 
if the opportunity is given—these data 
at a future meeting of the society. 


The test section was located in each 


glower Westinghouse-Nernst lamp, operat- 
ing under normal maintenance conditions, 
in the centre of each bay; nine-inch light 
alabaster blue glassware. 

Test No. 7.—Is No. 6 repeated with clean 
glassware. 

Test No. 8.—AIl lamps equipped with 
new holders and glassware cleaned. This 
test indicates the depreciation in candle- 
power from ‘initial to be approximately 
13.1 per cent. 

Test No. 9.—Rosenbaum & Co., Pitts- 
burg, ladies’ cloak and suit department. 
White ceiling and dark green walls, ma- 
hogany furniture and dark green carpet. 
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One old type six-glower Nernst lamp in 
the centre of each bay, equipped with 
nine-inch blue alabaster glassware, operat- 
ing under normal maintenance conditions. 

Test No. 10.—Is No. 9 repeated, but 
nine-inch white alabaster glassware sub- 
stituted. 

Test No. 11.—Lamps equipped with new 
holders. This test indicates a deprecia- 
tio in candlepower for the old type six- 
glower lamp from initial of approximately 
9.2 per cent. 

Test No. 12.—E. P. Charlton & Co., Fall 
River, Mass., general merchandise. Cream 
ceiling, light green side walls, dark floor, 
mahogany furniture. One three-light clus- 
ter with 110-watt Nernst lamps, twenty- 
one-inch spread, in the centre of each 
bay, with five-inch white alabaster glass- 
ware, operating under normal conditions. 

Test No. 13.—Test No. 12 repeated, 
using same glassware and new Westing- 
house-Nernst high-efficiency 110-watt glow- 
ers, This test shows the combined effect 
of dirt, depreciation and the gain in ef- 
ficiency of the Westinghouse-Nernst 
glower over the old type glower to be 
approximately 20.4 per cent. 

Test No.14.—“The Hub,” Chicago, cloth- 
ing. Green ceiling and walls, light floor. 
One direct-current enclosed four-ampere 
are lamp in each bay, equipped with large 
egg-shaped opal outer and light opal inner 
globe. 

Test No. 15—Same as No. 14, with 
glassware cleaned. 


The speaker showed a distribution 
chart based on the installation in tests 
Nos. 6, % and 8. As the result of very 
numerous tests in commercial installations, 
he declared that the average loss due to 
dust and dirt with Nernst lamps using 
alabaster glass was 5.7 per cent after 100 
hours. 

In opening the general discussion of the 
subject, Albert Scheible asked what were 
the conditions under which the prismatic 
teflector tests were made, and J. R. 
Cravath asked how dirty the reflectors 
were relatively. 

Mr. Eustice stated that these tests were 
conducted under precisely the same con- 
ditions as those reported in the Nernst 
lamp tests. The amount of dirt on the 
reflectors was that corresponding to what 
is observable in ordinary commercial in- 
stallations receiving ordinary care. The 
dirt, however, was dry and not of the 
greasy variety. He has found that dry 
dust and dirt can be readily blown from 


smooth glassware by even a slight breeze. 


J. J. Sorber explained how dust col- 
lects on glassware, particularly of the 
ribbed variety. In interiors there are 
always gentle air movements taking place. 
These carry with them fine particles of 
dust, which readily settle in places where 
the velocity of the air movement is 
checked. He cited the conditions in a 
flour mill as an excellent field for study 
of the dust problem. 

G. H. Stickney said he had made a 
large number of tests along these lines 
and had found that the presence of dust 
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has a large effect on the efficiency of any 
lighting unit. A study of the problem 
leads him to believe that lamps may be so 
designed that dust is caused to settle 
where it is harmless. In making tests of 
this kind it is important to consider the 
reflecting power of ceilings, side walls, 
etc., and to make these conditions iden- 
tical in every case. He regretted that the 
results of more tests with other illumi- 
nants had not been given. The four-am- 
pere arc lamp was an antiquated type of 
lamp, and he was surprised its results had 
been given. The tabulated test results seem 
to indicate a wide difference in dust ac- 
cumulation under apparently similar con- 
ditions. Further investigation of the sub- 
ject was desirable. 

Mr. Eustice stated that this particular 
arc-lamp installation was selected because 
special efforts were made to keep it clean, 
a man taking care of its 325 arc lamps 
once every week. The outer globes were 
found exceptionally clean, but the inner 
globes were almost entirely neglected. 

J. R. Cravath believed that tests in the 
upper hemispherical region would show 
still more effect of dirt on a glass re- 
flector. The entire investigation shows 
the importance of periodic cleaning of 
glassware. In a recent large tungsten 
lamp installation he had recommended 
regular cleaning of the globes and re- 
flectors and the keeping of several clean 
spare reflectors for replacing those in use 
when burned-out lamps were replaced. 

Albert Scheible thought that nearly 
half the test results showed the combined 
effect of dust and changing of lamps and 
glassware. It would have been better to 
have studied the effect of dust alone. 

F. J. Pearson said that in some tests 
he had conducted he had found up to 
fourteen per cent difference with Nernst 
lamps dirty and clean. The tests reported 
on in the paper were nearly all taken 
under merchandising conditions, while 
under factory or foundry conditions much 
more astounding results would have been 
shown. From his experience the cost of 
trying to keep inner globes of arc lamps 
clean is practically prohibitive. 

N. D. MacDonald spoke of tests of dust 
effects on reflectors that were conducted at 
the Electrical Testing Laboratories in 
New York. It was found that while the 
light passing upward through the reflector 
was materially decreased, that reflected 
from its lower surface was somewhat 
greater than before it was dusty. 

The discussion was closed by a char- 
acteristic speech on the philosophy of dust 
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by A. Cressy Morrison, after which the 
meeting adjourned so that those present 
might attend the Chicago Electrical Show. 
aoe 

Educational Work of the New York 

Edison Company. 

. Welfare and educational work for em- 
ployes of large corporations is receiving 
almost universal attention, and the winter 
courses of lectures and laboratory prac- 
tice conducted in various cities under 
their auspices offer excellent opportuni- 
ties to employes. 

The educational work of the New York 
Edison Company is worthy of especial 
notice owing to its high standard of ex- 
cellence and the completeness of the 
courses. This work was arranged by a 
committee of the Association of Edison 
Employes. 

In September a series of twelve illus- 
trated and experimental lectures was be- 
gun by Prof. Sydney W. Ashe, entitled, 
“From Coal Pile to Consumer.” ‘This 
series ended in December and will be fol- 
lowed by talks given by men who are suc- 
cessfully designing or operating large en- 
gineering undertakings. On Wednesday 
evening, January 20, Dr. Samuel Sheldon 
gave an interesting and instructive talk 
on the “Regulation of Electric Machin- 
ery,” as a part of the latter series, in the 
Edison Auditorium, where the lectures 
are held. These talks will be continued 
on Wednesday evenings throughout the 
winter. 

A course in laboratory practice was in- 
augurated in November to extend over a 
period of twenty weeks, ending in April. 
Both of these courses are free to all em- 
floyes of the New York Edison Company. 

The laboratory is located in the rear 
portion cf the company’s library, at 44 
West Twenty-seventh Street, on the floor 
below the auditorium, and is suitably 
equipped with apparatus necessary to con- 
duct the various experiments, including 
ammeters, voltmeters, wattmeters and 
other measuring instruments, motors, a 
small rotary converter, a motor generator 
and other auxiliary apparatus, besides 
suitable connections for both alternating 
and direct-current service. The labora- 
tory will be open every Monday, Tuesday, 
Thursday and Friday evenings during the 
course. The experiments during the four 
evenings of each week will be similar in 
character, in order best to accommodate 
the large attendance. 

Copies of all textbooks which may be 
recommended in connection with the lec- 
ture course and laboratory practice will 
be filed in the company’s library. 
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Lewis Institute Branch, American In- 
stitute of Electrical Engineers. 

At a meeting of the Lewis Institute 
Branch, A. I. E. E., January 20, about 
425 members and visitors were present 
to hear Harry B. Gear, general inspector 
of the Commonwealth Edison Company, 
give an interesting talk on “Transformers 
and Secondary Distribution.” Mr. Gear 
called attention to the transformer in 
electrical work, ranking it next to the 
generator. By increasing the distance 
to which electrical power can be carried 
economically it makes possible the supply 
of a very large territory from a single 
station. In the early days, in the down- 
town district of Chicago, there were four 
direct-current steam stations. At present 
there are several times that number of 
rotary-converter stations, and unless trans- 
formers and alternating current were 
available these would all have to be steam 
stations. 

In the first alternating-current lighting 
systems the transformers usually had fifty- 
volt secondaries. On account of the heavy 
jine loss with this low voltage the trans- 
formers had to be located close to the 
consumer, and for this reason it was cus- 
tomary to hang a transformer near each 
building. This made a very expensive 
and inefficient installation. Later came 
‘the three-wire 110-220-volt secondary, 
which made it possible to supply a num- 
ber of consumers from one transformer, 
and by taking advantage of the “diversity 
factor” it became possible to supply a 
given district with a very much smaller 
amount of transformer capacity. In this 
way a few large transformers take the 
place of many small ones and the first cost 
and installation cost are much reduced 
and the efficiency is better. 

It does not pay, however to cover too 
large a territory from one transformer. 
In illustrating this the speaker assumed 
the case of two adjoining city blocks and 
worked out a comparison of cost, .first 
with one transformer for both blocks, sec- 
ond with a transformer in each block. In 
the first case the transformer was cheaper 
snd the copper more expensive than in 
the second case. The practice of the Com- 
monwealth Edison Company is to locate 
one transformer in the centre of each 
block and run a three-wire circuit 300 
feet in each direction. No attempt is 
made to figure the line losses in such 
systems. The company makes a practice 
of putting up certain standard lines, more 
than large enough to take care of the ex- 
isting loads, and as the load grows on 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


these lines simply increase the trans- 
former size from time to time. 

Three-wire circuits are not used unless 
more than forty lights are to be supplied. 
If any service calls for a larger capacity 
than fifty kilowatts, two or more trans- 
formers are put in parallel to supply it. 

It is not the rule to operate motors on 
lighting circuits on account of the dis- 
turbing effects of the motor currents. 
Only motors smaller than one-half horse- 
power are put on lighting circuits. For 
motors larger than one-half horsepower 
and up to 15 horsepower the open delta is 
used. For still larger sizes three trans- 
formers are used. 








ede 
Chicago Electric Club. 


At the meeting of the Chicago Electric 
Club, held in the dining room of the 
Chicago Automobile Association, on 
Wednesday, January 27, the speaker of 
the day, J. Robert Crouse, was unfor- 
tunately unable to be present, due to an 
important series of meetings in Cleveland, 
Ohio. His place was taken by P. F. 
Bauder, of the Engineering Department 
of the National Electric Lamp Associa- 
tion, who delivered an address on the 
present status of high-efficiency lamps. 

At the annual meeting, heid on 
Wednesday, February 3, reports were re- 
ceived from the various standing com- 
mittees, the Membership Committee re- 
porting that the recent energetic cam- 
paign for new members had resuited in 
sixty-five new applications. The Audit- 
ing Committee reported that there was 
$1,094.04 in the treasury. and no debts. 

The election of off -ers resulted as fol- 
lows: President, C. A. S. Howlett; vice- 
president, Frederic P. Vose; secretary, 
William S. Taussig; treasurer, James G. 
Pomeroy. Board of Managers: W. R. 
Pinckard, John J. Schayer, Henry F. 
Holland, F. 8. Hickok, 8. F. Dibble. 
ede 
Changes in Directorates of St. Louis 

Companies. 








The United Railways Company has re- 
clected the old directors except Charles D. 
Smithers and George R. Sheldon, whose 
places are taken by A. D. Brown and 
D. R. Francis, Jr., of St. Louis. 

The Union Electric Light and Power 
Company re-elected the old board except 
Robert E. Maloney, of St. Louis, and 
Charles E. Fister, of Milwaukee, whose 
places are taken by Sam D. Capen and 
H. N. Davis, of St. Louis. The vacancy 
on the board was’filled by the election of 
Henry Nicolaus, of St. Louis. 
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New Haven Road to Pay Pro Rata for 
Trains Entering Grand Central Sta- 
tion. 

A contract between the New York, New 
Haven & Hartford Railroad Company and 
the New York Central Railroad Company 
with the old Harlem Railroad Company, 
as a legal party in the matter, providing 
for the use of the Grand Central terminal 
in New York city, has been signed by all 
the parties to the contract. Negotiations 
upon the matter have been in progress for 
three years. The contract includes, not 
only the use of the New York terminal 
below Fifty-ninth Street, but also of the 
Mott Haven yards. 

Under the contract the New York Cen- 
tral agrees to complete the improvements 
of the terminal now in progress. The 
payments to be made by the New Haven 
Company include the payments upon cer- 
tain funds, the proportion of net pay- 
ments to the city of New York and of the 
net cost of maintenance, operation, dam- 
ages, ete. The important feature, how- 
ever, is that the general proportion, to be 
paid by the New Haven Company for the 
use of the terminal, is based.upon the 
number of cars and locomotives entering 
the terminal in the ratio that it bears for 
the whole number of cars and locomotives 
using the terminal. 

The effect of this clause is that, instead 
of a fixed sum, the New Haven Company 
will pay upon a scale, based upon the ac- 
tual extent to which it uses the terminal. 
In case, therefore, the New Haven Com- 
pany hereafter obtains a new entrance into 
New York, thus diminishing its use of the 
Grand Central, it will have a correspond- 
ing decrease of rental. It is understood 
that it has been owing to the divergent 
views of the companies on this point that 
the negotiation has been so prolonged. 

In railroad circles here the perpetual 
contract is regarded as very favorable to 
the New Haven Company, particularly as 
it allows a sliding scale of payments in 
the future for the use of the terminal, 
and allows full scope for future plans of 
securing new entrance into New York city 
with corresponding diminution of present 
terminal charges. 





en 
Convention of the National Electric 
Light Association. 

The thirty-second convention of the Na- 
tional Electric Light Association will be 
held at Atlantic City, N. J., June 1, 2, 3 
and 4. An exhibition held by the Class 
D members of the association will be 
opened Monday evening, May 31. 
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Reunion of Former “T.-H.” Men. 

One of the most pleasant gatherings 
associated with the recent Chicago Elec- 
trical Show was the reunion of former 
employes of the Thomson-Houston Elec- 
tric Company that was arranged by 
George Cutter for Thursday, January 28. 
During the day about fifty men regis- 
tered at the Coliseum, and gathering in 
groups renewed old acquaintances and 
swapped stories of thé stirring days in 
the infancy of the electrical industry some 
twenty years ago. 

To close the festivities of the day an in- 
formal dinner was given at the Great 
Northern Hotel at 9 p.m. At the con- 
clusion of the repast Mr. Cutter read let- 
ters from Prof. Elihu Thomson of Lynn, 
Mass., E. W. Rice, Jr., of Schenectady, 
N. Y., James W. Johnson of Chicago, 
Ill., and W. P. Upham of Dallas, Tex., 
regretting their inability to be present 
with their old comrades. Mr. Cutter then 
introduced Judge J. S. Cummings as the 
toastmaster. 

Bernard E. Sunny, president of the 
Chicago Telephone Company, when called 
on made a reminiscent address, in which 
he analyzed the commercial success of the 
old T.-H. Company. This he attributed 
not only to the high quality of its ma- 
chinery and other products, but as much, 
if not more, to the great strength of the 
commercial organization that had been 
built up under the generalship of Presi- 
dent Coffin. At that time no one could 
conceive that a time was coming when the 
familiar and serviceable T-H are ma- 
chine would be superseded. 

Bion J. Arnold, president of the Ar- 
nold Company and chairman of the Board 
of Supervising Engineers, Chicago Trac- 
tion, told how he had become connected 
with the Thomson-Houston Electric Com- 
pany through persistent effort just after 
completing his post-graduate work at Cor- 
nell. He could foresee a great develop- 
ment in the electrical field and was de- 
termined that he would join that com- 
pany because he had faith in its success. 
Mr. Arnold told of some of the crude 
ideas on the feasibility of various elec- 
trical undertakings that were held at that 
time even by men who later reached prom- 
inence in the industry. Among these was 
the reluctance to put in a 2,000-volt are 
circuit and the experience of a St. Louis 
electric railway running forty cars on a 
No. 00 trolley without feeders. 

C. A. S. Howlett, of the Western Elec- 
iric Company, spoke of the “expert” 
course that was maintained at the Lynn 
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works and of many amusing incidents 
that occurred when the “experts” were 
forced to assume all kinds of risks. Re- 
ferring to the pleasant recollections that 
many of those present had of the old 
Chicago Electric Club, he called attention 
to the new Chicago Electric Club of which 
he is president and which is meeting with 
marked success and cordial support among 
the electrical men of Chicago. 

Ernest Gonzenbach, president of the 
Northwestern Electrical Association and 
acting president of the Sheboygan (Wis.) 
Light, Power and Railway Company, 
stated that after joining the T-H forces 
in Chicago he went to the Lynn shops and 
became a “5.90 expert.” He recalled the 
first 250-kilowatt railway generator and 
the first 100-light transformer built and 
the wise (?) comments made on their 
practicability. He hoped that similar re- 
unions might be held in the future and 
urged the formation of an association to 
arrange for them if necessary. 

George Cutter, of the George Cutter 
Company, South Bend, Ind., told about 
the conditions prevailing when he joined 
the company in the spring of 1883. The 
factory was then at New Britain, Conn., 
and had about thirty employes. After 
spending two-and-one-half years in Eu- 
rope for the company he had found a 
great change in the size of units that were 
built. Mr. Cutter said he would arrange 
for another “T-H” reunion in connection 
with the next convention of the National 
Electric Light Association to be held at 
Atlantic City during the first week of 
next June and he hoped to see many more 
men present. 

H. J. Gille, of the Minneapolis (Minn.) 
General Electric Company, narrated some 
of his experiences with various operating 
companies. He predicted a great develop- 
ment in the electric-lighting business in 
the next ten years, in fact the possibilities 
that lie in the great field of residence 
lighting are almost undreamed of today. 

W. L. Arnold, of the Arnold Company, 
Chicago, spoke of many humorous fea- 
tures connected with the sale of electrical 
machinery in the early days. In one case 
a railway generator was sold in St. Louis 
because the salesman said the armature 
had a compound winding directly on it 
so as to eliminate the necessity for feed 
wires. 

Among others who addressed the gath- 
ering were J. Scribner, S. F. Dibble and 
J. W. Buell of the Chicago office of the 
General Electric Company; P. H. Korst, 
of the Janesville (Wis.) Electric Com- 
pany ; H. H. Small, of the Goodman Man- 
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ufacturing Company, Chicago, and Fran- 
cis Raymond, of the Sheldon School of 
Salesmanship, Chicago. 

Besides those named there were pres- 
ent H. M. Byllesby, of H. M. Byllesby 
& Company, Chicago; George P. Nichols 
and 8. F. Nichols, of George P. Nichols 
& Bro., Chicago; J. J. Bronson, Joliet, 
Ill.; W. H. Coleman and J. S. Richards, 
of the Chicago offices, General Electric 
Company; C. A. Clough, of the Schenec- 
tady office of the General Electric Com- 


‘pany; R. Sawyer, of the Commonwealth 


Edison Company, Chicago; F. A. Brooks, 
of the Wesco Supply Company, St. Louis, 
Mo.; E. T. Ames, of St. Joseph, Mich. ; 
A. T. Walcott, of the Guarantee Electric 
Company, Chicago, and T. Husted, chief 
electrician of the Cook County institu- 
tions at Dunning, IIl. 
ape 
Navy Department Opens Bids for Wash- 
ington Wireless Tower. 

On January 28 the Navy Department 
opened bids for locating a tower for the 
operation of a wireless telegraph system 
in Washington, D. C., for communicating 
with ships at sea to a distance, it is said, 
of 3,000 miles. It is understood that the 
specifications require that the tower or 
station shall be capable of transmitiing 
messages at all times and at all seasons 
for the above distance in any navigable 
direction from Washington. The mes- 
sages are not to be interrupted by atmos- 
pheric disturbances or interference from 
neighboring stations. 

Bids have also been asked for two sets 
of apparatus to be installed on naval ves- 
sels, to be capable of receiving and trans- 
mitting messages under the same condi- 
tions a distance of 1,000 miles. 

Seven firms submitted bids, the most 
satisfactory, according to official an- 
nouncement, being that of the National 
Electric Signaling Company, which of- 
fered to furnish the apparatus for $182,- 
600. Some of the other bids, however, 
included ideas not called for in the speci- 
fications, and these may receive considera- 
tion before the award is made. 
eee 
Fifth Tube Under the Hudson Through. 

On January 27 the fifth tube now be- 
ing pierced under the Hudson River, that 
of the Hudson & Manhattan Railroad 
Company, was completed as far as the 
initial work of tunneling is concerned. 
This bore connects the terminal building 
of the McAdoo Company at Cortlandt, 
Dey and Church streets, in New York 
city, with the terminal in Jersey City, 
N. J. 
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FINANCIAL REPORTS OF ELEC- 
TRICAL COMPANIES. 


MICHIGAN STATE TELEPHONE. 
The Michigan State Telephone Com- 
pany has issued the following report for 
the eleven months ended November 30, 


1908: 


Eee er ee rae Saanbe 233, 113,697 
*General expenses, rentals, taxes, — 


tenance, reconstruction, etc...... - 2,268,105 
Net earningS.......cccccccccccece er 845,592 
TACOPOBE occ ccsccesecsensie span es aewie eeee 882,163 
Balance for dividendS......-e.cscseeees $ 463,163 
Preferred dividends.......cececcceseceee 125,569 
BUPOIUS ois cpccecs ss sees ssene ene seses $ 337,859 
Oman dividends cGleg oe Rakes skaueesn es 69,184 
Net SurpluS....cccccccccccsccccccccces $ 268,675 


*Includes $10 per year as station charge for 
maintenance and reconstruction. 


It is reported that within the next few 
months the Michigan State Telephone 
Company will issue all or a part of the 
$2,500,000 common stock held in its treas- 
ury. The proceeds will be used to retire 
$1,250,000 debenture 6’s maturing at that 
time. 


FONDA, JOHNSTOWN & GLOVERSVILLE. 

The report of the Fonda, Johnstown & 
Gloversville Railroad Company for the 
month of December and six months ended 
December 31, compares as follows: 








$b 3 or 69 

December E2TOSS.....cccececeees 56,325 | 
Expenses . hse ebcba eer ieen smal 28,255 28,658 
December net........cesscoee $ 28,070 $ 22,903 
Six MOnthS MTOKS. 6.000 cceccces 397,382 438,682 
FEEPONBCS 2.0. vewcccsccccevssies 172,551 202,391 
$236,291 


Six months net. <..ccscscceces $224,831 


AURORA, ELGIN & CHICAGO. 

The report of Aurora, Elgin & Chicago 
Railroad Company for the month of De- 
cember and six months ended December 
31, 1908, compares as follows: 














1908. 1907. 

DeOPeMHSr CLOGS. os s.ss:s00000 0000 $109,578 $109,596 
FEXPCNSES ....ccsccccsccccoes ee. 62,533 62,298 
DSCeMHe RE. os ecseccs ness $ 47,025 $ 47,298 
oe en pe arse ery eye 27,996 28,033 
December surplus........... $ 19,028 $ 19,265 
Six months ETossS.........0.00- 781,045 783,222 
DRRRHEDD -havnccstoeeseseeewse se 408, 751 413) 750 
Bis MORCHE NEC cic.orscesecese $372,294 $369,472 
RE eisecisscwesesevanenseas 166,478 166,583 
$202,889 


Six months surplus.......... $205,816 


NORTHERN OHIO TRACTION. 

The report of the Northern Ohio Trac- 
tion and Light Company for the month 
of December and twelve months ended 
December 31, 1908, compares as follows: 

















1908. 1907. 
December SYoSS.......e.e0. $ 160,453 $ 147,862 
EN OR en re 86,147 82,286 
December net.........00. $ 74,306 $ 65,576 
TT ee pom 43,999 43,362 
December surplus........$ 30,307 22,214 
Twelve months gross...... Ye 890, 473 1,909,061 
Expenses ..... Siwwneseeonee 1,086, 424 1,095,755 
Twelve months net....... $ 804,049 $ 813,306 
oe rear 526,532 513,242 
PNUD. cece xcs sessbacnee $ 277,517 $ 300,064 
DIVINEDOS. occceccscesscus eee 184,151 158,778 
Twelve months surplus...$ 143,366 $ 141,286 
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The company states that the gross earn- 
ings for the first fifteen days of January, 
1909, show an increase of $8,747 over the 
same period of last year. “The earnings 
so far look very encouraging, and we pre- 
dict that the business of the company for 
the year 1909 will be far in excess of that 
of any previous year.” 


BOSTON SUBURBAN ELECTRIC. 

The report of the Boston Suburban 
Electric Companies for the month of De- 
cember and three months ended December 
31 compares as follows: 











1908 1907. 
DGSCHMDHEN NOL s 650006505 s00008 --$ 11,406 $ 6,272 
CRBTEOR ocscesesesievsiescess eee 13,340 13 978 
December deficit.............-$ 1,984 $ 7,706 
Three months gross.......... « 195,808 189,549 
FUSED. so vctps50ssiee heen - 14 6, 847 160, 229 
Three months net........... $ 48,961 $ 29,320 
BTC G36 oss 30s cectann vece O9,049 40,578 
Three months surplus....... $ 9,012 *$ 11,258 
*Deficit. 


GALVESTON-HOUSTON ELECTRIC. 

The report of the Galveston-Houston 
Electric Company for the month of No- 
vember and twelve months ended Novem- 
ber 30, 1908, compares as follows: 














1908. 1907. 
November OSB... s:600005.08 $ 104,446 $ 989,740 
PIRDERGES ois cos eeceeeonce 59,593 53, 674 
November net...0.csccsecs $ 44,853 $ 36,066 
Charges, taxes and sinking 
RMN: Ssuicseas ess ee sie’ 20,941 19,909 
November surplus........ $ 28,912 $ 16,157 
Twelve months — er 1,079,117 1,044,599 
SURMRRNOE 55csdecvangees eooe 625,619 612,249 
Twelve months net...... $ 453,498 $ 432,350 
Charges, taxes and sinking 
PUNE: caivwsacivoseuissewe'ee 242,794 223,887 
8 208,463 


Twelve months surplus..$ 210,704 


NORTHERN TEXAS TRACTION. 

The report of the Northern Texas Trac- 
tion Company for the month of Novem- 
ber and twelve months ended November 
30, compares as follows: 














1908. 1907. 
November @gross......... owse Oaeee 83,568 
MIRDORBER  6:056.0.0-0:550:6 5906 Bae 55,631 47,385 
November net...... vanes $ 37,651 $ 86,183 
MOMMIES: ois 5c vis osiksinces'0'9s-010%s 14,915 14,102 
November surplus..... ooe$ 22,786 $ 22,081 
Twelve months gross....... 1,067,475 1,055,358 
RUEDEDEOS: cians ss ssaponieoo sen 622,356 593,486 
Twelve months net....... $ 445,119 $ 461,872 
CBT OS écessses 0c wine ae 186,675 157,066 
Twelve months surplus...$ 258,444 $ 304,806 





DALLAS ELECTRIC. 


The report of the Dallas Electric Rail- 
road Company for the month of Novem- 
ber and twelve months ended November 
30 compares as follows: 











1908. 1907. 

November 2rosSsS.....cecees- $ 105,194 $ 103,206 
FUSPONBEE ccecccsscccs ose 66, 355 62,246 

November Net... os000 05.00% $ 38,839 $ 40,960 
Charges, taxes and sinking 

PM 6550cadseboeunaee ener 28,395 29,480 

November surplus........$ 10,444 $ 11,480 
Twelve months gross...... 1,159,768 i, 118/482 
TEXPONSES escccovcscseccene se0sves 762,107 

Twelve months net.......$ 379,736 $ 356,375 
Charges, taxes and sinkin 

PUTA sins ccsessesicsivese eo. 850,738 315,365 





Twelve months surplus...$ 29,003 $ 41,010 
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SEATTLE ELECTRIC. 

The report of the Seattle Electric Com- 
pany for the month of November and 
twelve months ended November 30 com- 
pares as follows: 














1908. 1907. 

November 8YroSS......sesee- $ Fr 795 $ 369,584 
Oe re nr eee 236, 679 22 2} 626 

November net.........0-. $ 162,116 $ 146,958 
Charges, taxes and ae 

WaTS oaieiatcisercais waisincisielsne : 95,797 83,765 

November surplus........ $ 66,319 63,193 
Twelve months gross....... 4, 482) 215 4,066,272 
Expenses ..... aiGiaiaretare oh eat 646,033 2,374,164 

Twelve months net.......$1,836,182 $1,692,108 
Charges, taxes and sinking 

MUGS ciplaie ears cameos siosie oe 1,079,302 897,555 

Twelve months surplus...$ 756,880 $ 794,553 


MINNEAPOLIS GENERAL ELECTRIC. 
The report of the Minneapolis General 
Electric Company for the month of No- 
vember and twelve months ended Novem- 
ber 30 compares as follows: 














1908. 1907. 

November gross..... Ristaieipavereete $103,750 $ 92,813 
TUEPORSES oc ccciccccees eicebiocas 40,113 40,229 
INNOVOMDEr Neb. ...scc:ccccne sere $ 63,637 $ 52,584 
Charges Gnd taXGS...... 2.00000 3,4 26,674 
November surplus...........$ 30,193 $ 25,910 
Twelve months gross......... - 994,687 915,978 
BIRPCHSOR? 6.0.5 :5:6'0:5:6.00000:0 6600s cee SANs G0L 434,724 
Twelve months net..........$564,836 $481,254 
CRAPSER ANG TAKES. cic.cciescciee 378,261 280,545 
$260,709 


Twelve months surplus...... $186,575 


AMERICAN DISTRICT TELEGRAPH. 


The American District Telegraph Com- 
pany, of New York, has issued its annual 
report for the year ended December 31, 
1908. The income isi as follows: 











1908. 1907. 

Revenue from all sources..... — 896 $586,065 
Expenses all classes..... coccee 424,790 507,037 

PUIG. sole oie tieiesioekois'es ome -+---t$ 68,106 $ 79,028 
TOINIMOIGN) 6.505600 scevelneas ees 76,888 76,888 

Defielt ...sc0% --$ 8,782 *$ 2,140 
Miles of wire.. - 1,596 1,595 
OMCES -....65.00 Reece 9 80 
Instruments ....c.cccce 34,990 34,488 

*Surplus. 


tNet earnings, as above, available for divi- 
dends equaled ‘1.77 per cent earned on the 
$3,844,700 capital stock. 

The total number of messages delivered 
during the year was 4,168,247. Messages 
collected, 2,451,354. 

President R. C. Clowry says: “The 
effect of the general business depression 
noted in the last report was felt through- 
out the year, and resulted in a decrease 
of $33,169 in gross receipts. Expenses 
were, however, reduced correspondingly, 
and the net decrease for the year was but 
$10,922. Considering the extent to which 
cther businesses suffered from the depres- 
sion, the figures presented are regarded 
as very satisfactory, particularly in the 
matter of expenses, which, without im- 
pairment of the service, were reduced 
$82,247 from the already low figures of 
the previous year. 

Two dividends of one per cent each, 
aggregating $76,888, were paid as usual, 
the slight deficiency in net earnings being 
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made up from the surplus, which stands 
at $77,765.” 

At the annual meeting of the company 
the directors were re-elected. At the sub- 
sequent meeting of the directors the offi- 
cers were re-elected. 


INTERBOROUGH-METROPOLITAN. 
The annual financial statement of the 
Interborough-Metropolitan Company for 
the year ended December 31, 1908, com- 
pares as follows: 
INCOME ACCOUNT. 











Receipts, ‘ 1908. 1907. 
Dividends on Interborough 

R. T, Co. StOCK. oc 526 5000. $3,052,152 $3,052,152 
Dividends on Metropolitan 

Street Railway stock..... ceccccene 1,495,900 
Interest on bank balance, 

GEG acucicccdusecucceccaccee Saugaue 205,509 

Total income.............$3,48,044 $4,753,561 

Disbursements. 
Interest on Inter-Met. co 

trust 44% per cent em "$3, 052,125 $3,052,125 
Dividend on Inter-Met. pfd. ....... 1,143,500 
Expense account........... 190,641 212,184 
PEMGM! “Sadcacesecceubiecu cies 104,251 103,760 

Total disbursement....... iad ” 017 $4,511,569 
Surp. increase for year... 1,027 241,992 
Previous surplus........... 766, 916 524,924 

Total surplus....... eecites $ 767,943 $ 766,916 


Interborough-Metropolitan balance sheet 
as of December 31, 1908, compares as 


follows: 
ASSETS. 


7. © ti Tr. stock *.. 
pinbeceakecnen cate 563,042 $104,563,042 
Met. Sst. Ry. stock at cost ‘8s 684,455 68,684,455 





Met. Security stock...... 8,329,695 28,329,695 
Met. Sec. loans secured 

by 3-yr. 5 percent notes 9,422,891 8,844,700 
Real estate..... eceeaduce 642,508 594,465 
WUSHICUKE  vcicccecccceccs 6,486 5,461 
Engineering account, in 

BUBDONECS occ. cccns coca 62,648 50,115 
Met. Secur. stock, full 

WOME, Cascaucceccesseees 36,773 36,773 
Cash and accounts re- 

COIVADIOS ..ccccccccccece 811,427 1,835,803 

WEOGME accwn dence dsiacen's $212,559,927 $212,944,509 

LIABILITIES. 


Capital stock, common..$ 93,262,192 $ 93,262,192 





Capital stock, preferred. 45,740,000 45,740,000 
Coll, trust 41g per cent 

bonds reserved........ 67,825,000 67,825,000 
Notes and accounts pay. 

and acrd. int., etc.... 4,964,792 5,350,401 
Surplus income account. 767,943 766,916 

WOtAl. -cc.cee% aeusmeees $212,559,927 $212,944,509 





MEXICAN LIGHT AND POWER. 

The annual report of the Mexican Light 
and Power Company for the year ended 
December 31, 1908, shows the actual oper- 
ating results compared as follows: 














1908. 1907. 
Public Hehting. <<. <00cccees $ 463,265 $ 442,782 
Private NSRting. cc <ccccccece 2,869,586 2,611,776 
Mex. and Fed. dis. power... 1,316,907, 1,154,336 
Ter CIRO) cc cioccc ewes decereunes - 783,576 501,190 
TIAMWAY cccccccccce weaceds - 443,613 220,286 
GER a cackc ans weceeanstaes $5,876,947 $4,930,370 
Operation and maintenance (Mexican cur- 
rency): 
Waterpower and El Oro....$ 303,533 $ 311,531 
Steam platit. ...065ccscee - 743,793 311,531 
Federal district...... -. 281,633 260,334 
General expenses.........- -- 508,163 440,084 
KC | CEC OC CE CCE EE EEC CCT -$1, $37. Bs $1,627,739 
MGINtENANCE 6. .ccccccccccce 324,018 322,404 
usadietneneede denee a $2,161,140 $1,960,143 
Net, earninis (Mexican cur- 
Pa wconsemusseccuosne 3,715,807 2,980,227 
Net = United States cur- 
TONES ccc riccececehironseces 1,857,904 1,490,114 


The report states that inasmuch as sur- 
plus earnings to the amount of $1,486,710 
in gold were accumulated prior to De- 
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cember 31, 1908, during the period of 
construction, the board of directors, in- 
stead of distributing this surplus in divi- 
dends, has written off $478,789 for in- 
creased cost of construction, $100,000 for 
depreciation in supplies acquired through 
the purchase of other companies, and 
$47,414 for bad and doubtful debts. Out 
of the last year’s earnings a dividend of 
three-and-one-half per cent was paid on 
the ordinary shares, and on December 31, 
1908, a balance of $910,823 in gold was 
carried forward to the credit of the profit 
and loss account. 

Owing to the great and unexpected de- 
mand for service at the centres of con- 
sumption, it has been decided to double 
the capacity of the hydroelectric plant at 
Necaxa, and to develop other water rights 
granted to the company by the federal 
government of Mexico, which it was not 
believed until recently would have been 
needed for many years to come. The 
usual dry season in Mexico, during the 
first six months of the year, will be a 
critical period for the operation of the 
plant; and this year there will be a con- 
siderable consumption of coal, which will 
hereafter be saved when the three new 
reservoirs, for which plans have been 
made, have been put in commission. 


SOUTH SIDE ELEVATED. 


The South Side Elevated, Chicago, re- 
ports as follows for the fiscal year ended 
December 31: 




















EARNINGS. 
Dec. 31, Dec. 31, 
8. 1907. 
Ms ere $2,021,931 
Other earnings 75,860 
TRIS GGUNGQUM sccnceccccccnes 7,402 
OMe cwucuacees uaddanade $2,241,690 $2,105,193 
EXPENSES. 

Maintenance of way and 
Bae ca cc ceccucaccewtes $ 128,588 $ 114,081 
Maintenante of equipment.. 178,605 168,670 
Conducting transportation... 758,105 677,482 
General expenses...........- 212,446 205,899 
i | ere 293, 320 293,613 
MGtsieucarnleseeumadcaasked $1,571,065 $1,459,745 
INGE GUIs acc cscciccceaccis 670,624 645,447 
Interest on bomds........... 360,000 205,939 
TIRIMIOG. vic cacendccccndsuce $ 310,624 $ 439, “— 
TIGURMIE -cwcvccswcecceccusceus 16,620 .ecccoce 
NBMIR GONG cn7o ncidlsawacweossaee $ 234,004 $ 439,508 
PRUHIGEIOD eudcceccccecaceceue 76,722 409,187 
UDINE 5 cs awedewuccucwios $ 157,282 $ 30,321 


C. V. Weston, president of the com- 
pany, said: 

“The net surplus, after making all de- 
ductions, as shown in the annual state- 
ment, is $234,004.18, equal to 2.27 per 
cent on the capital stock of the company. 
The lower rate of increase in net earn- 
ings, compared with the increase in gross 
earnings, is due to the fact that the un- 
avoidable increase in operating expenses 
on account of operating additional lines 
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was proportionately greater than the in- 
crease in revenue, for reasons which have 
hereinbefore been touched upon—viz.: 
The general business recession and more 
vigorous competition from parallel lines 
of transportation. To meet the competi- 
tive service installed by other companies 
in the territory tributary to your road it 
was necessary last year to operate car 
mileage greater in proportion to the traffic 
received than has been heretofore neces- 
sary. 

“There were increased expenses coming 
from other sources than conducting trans- 
portation on additional road. Some of 
these other increases in expenses are in- 
crease in loop expenses and account addi- 
tional passengers carried, $8,063.18, and 
maintenance of roadway, $14,507,09.” 


MASSACHUSETTS ELECTRIC. 

The Massachusetts Electric Companies 
has issued its statement for the quarter 
ended December 31, which compares as 
follows: 








1908. 1907. 
BOC EEC PCCEECOE CTT TTT $1,772,755 $1,780,074 
SN vaca twiacaeducuaces 1,297,428 1,320,663 
RMN Féiecvodweedaseenaeeas $ 475,327 $ 459,411 
CHANSGR QAGs 5 o45 cecccccccces 436,894 436,436 
ING: “INGGIMGes ie weceacieee $ 38,433 $ 22,975 


MEMPHIS STREET RAILWAY. 

The Memphis Railway and Light Com- 
pany reports earnings for the year end- 
ed December 31, 1908, compared as fol- 
lows: 








1908. 1907. 
Twelve months, gross...... $1,627,648 $1,604,384 
Operating expenses and taxes 1, o3f, 652 1,007,151 
Twelve months, net....... $ 592,996 $ 597,233 
Interest charges............. 421,437 404,822 
Pd CCP CETEOELE ECE PET $ 171,559 $ 192,411 
TRGRONUG SUMO Se ec ccacdcecas 30,000 30,000 





Balance ...ccccccccsccccccs $ 141,559 $ 162,411 


KNOXVILLE RAILWAY AND LIGHT. 
The Knoxville Railway and Light Com- 
pany reports earnings for the year ended 
December 31, 1908, compared as follows: 











1908. 1907. 
Twelve months, gross.......... $572,271 $605,776 
Operating expenses and taxes.. 292,784 323,453 
Twelve months, net.......... $279,487 $282,323 
Fntevers CUAIGON.. <cccccecswcses 137,952 129,009 
UNO a cadsccacenenscecadaacs $141,535 $153,314 
FRGMOECG TMi ccc ca ceccccsccsce Seuceue 30,000 
MINOW sc cccccnsecaecadsaswcua $141,535 $123,314 


BIRMINGHAM RAILWAY, LIGHT AND POWER. 

The Birmingham Railway, Light and 
Power Company reports earnings for the 
year ended December 31, 1908, compared 
as follows: 


1908. 1907 
Twelve months, gross....... $2,167,546 $2,220, 999 
Operating expenses and taxes 1, 133° 850 1,521,479 








Twelve months, net....... $ 733,696 $ 699,520 
Interest charges........++.+- 514,886 467,006 
Sinking fund........cccccese 12,500 12,500 

Total int. and sinking ene $ ot 386 $ 479,506 
SUPINE. 6c cc cccscsccsscccics ,310 220,014 
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QUESTIONS AND ANSWERS. 





Rotary CoNVERTERS.—Please answer 
for me the following questions about ro- 
tary converters: (1) How should one be 
started, and, at starting, why does the 
direct-current ammeter keep reversing? 
(2) Are there two separate windings on 
the armature, one for direct current and 
one for alternating current, or is the al- 
ternating current connected into the di- 
rect current in one winding?—W. M. T., 
Buffalo, N. Y. 

(1) Rotary converters are started in 
three different ways, depending on the na- 
ture of the equipment: (a) Where di- 
rect cutrent is available, as from a storage 
battery or on adding another rotary to a 
number already in operation, the machine 
is started as a direct-current motor and 
when fully up to speed is properly con- 
nected, or synchronized, with the alternat- 
ing-current circuit. To avoid a heavy 
rush of current in case the machine is not 
perfectly synchronized, the direct-current 
circuit-breaker of some machines is auto- 
matically tripped at the instant of closing 
the alternating-current switch. (b) An 
auxiliary starting motor is sometimes pro- 
vided to bring the machine up to speed. 
This is mounted directly on the shaft and 
runs idle as soon as its starting function 
has been completed. When up to speed 
the converter is synchronized as before 
and the starting motor’s switch opened. 
(c) If the converter is a polyphase ma- 
chine, it may be started directly from the 
alternating-current side as an induction 
motor. In this case the direct-current 
switches, including the field switch, must 
be open till the machine is fully up to 
speed and the alternating-current switch 
is kept closed till the machine is to be 
shut down. If the direct-current amme- 
ter keeps reversing on starting a rotary, 
it shows that there is a surge of current 
from and to the direct-current side, due 
to imperfect synchronizing, an action akin 
to “hunting.” (2) A rotary converter 
has but one armature winding, which is 
connected both to the direct-current com- 
mutator and to.the alternating-current 
collector rings. 

LIcENSED ELECTRICAL WoRKERS.— 
Please give me the names of some cities 
or towns in this country that require a 
license for their electrical workers. Where 
can I obtain a copy of such ordinances of 
these towns?—A. V. P., Houston, Tex. 

Omaha, Neb., Norfolk, Va., and Atlan- 
tic City, N. J., are good examples of cities 
that have ordinances requiring electrical 
workers to show that they are competent 
for their occupation and giving only such 
men licenses to engage in this work. 
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There have been agitations toward this 
end in many other localities, but compar- 
atively few cities have as yet put such 
regulations into effect. In some cities, 
notably Toledo, Ohio, electrical workers 
must be examined and registered. Copies 
of the ordinances may be obtained from 
the respective city clerks. There has not 
been uniformity of regulations on this 
subject, and to aid in securing it Secre- 
tary Frank P. Foster, of the International 
Association of Municipal Electricians, 
whose address is Corning, N. Y., is gath- 
ering all the information available on this 
matter, so that this association may take 
some definite action at its next conven- 
tion. 

Dry Batrertes.—How can I make a 


dry cell that will give good results?— 
G. B. T., San Antonio, Tex. 


A great many ways for making dry cells 
have been developed. They all use a zinc- 
containing jar as one electrode and a cen- 
tral carbon rod or plate as the other, 
manganese dioxide being the depolarizer. 
The various makes of dry cells differ in 
the exact composition of the electrolyte. 
The following are said to give good re- 
sults; the first is a method used in Eng- 
land: The carbon rod is surrounded by 
a paste made of manganese dioxide mixed 
with plumbago. This is then set on some 
pieces of blotting paper in the bottom of 
the cell to separate it from the zinc. Be- 
tween the zinc jar and this depolarizer 
is poured a mixture of plaster of Paris, 
flour, salammoniac (ammonium chloride) 
and a small amount of water. After this 
mixture has set in place, the jar is sealed 
with a layer of ground cork, above which 
is a mass of bitumen. What is known as 
the Burnley dry cell is made as follows: 
A plunger slightly longer than the carbon 
is placed in the zine jar and about it is 
poured an exciting mixture composed of 
one part salammoniac, one part zinc 
chloride, three parts plaster of Paris, 
0.87 part flour and two parts water. 
This quickly sets, and after this the 
plunger is withdrawn and the carbon 
put in place. About it into the remain- 
ing space is poured a depolarizing mixture 
composed of one part salammoniac, one 
part zine chloride, one part manganese 
dioxide, one part granulated carbon, three 
parts plaster of Paris, one part flour and 
two parts water. When this has set, 
the jar is sealed. 

DETECTION OF CURRENT DIRECTION.— 
What solution can be used to indicate an 
electric current? I want something that 
will be more sensitive than the battery- 


testing instruments, something to give 
merely indications and not measured read- 
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ings, and, if possible, something that I 
can carry with me.—J. B. F., Los Angeles, 
Cal. 

The questions propounded are not 
strictly clear, but what seems to be desired 
by the inquirer is a solution that can be 
used as an indicator of current direction 
or a polarity detector. No instrument is 
more sensitive to polarity than a good 
D’Arsonval-type voltmeter or ammeter of 
low range; the battery-testing instrument 
referred to is, therefore, one of the cheap 
pocket type, which does not indicate weak 
currents perceptibly. A good polarity de- 
tector is a solution of sodium sulphaie to 
which a little extract of purple cabbage 
has been added. The solution should be 
placed in a U-shaped glass tube or in a 
bottle with an impervious and non-con- 
ducting partition in its centre. When the 
ends of the wires carrying a current are 
dipped one in each side, the liquid will 
turn red at the anode or positive terminal 
and green at the cathode or negative ter- 
minal. On removing the wires or break- 
ing the circuit and shaking up the liquid 
these colors will disappear and leave only 
the natural faint purple of the solution. 
The red color is due to the formation of 
sulphuric acid and the green to the forma- 
tion of caustic soda, due to the electrolytic 
action of the current. 

INDUCTION ALTERNATORS.—Kindly give 
me some references in regard to the opera- 
tion of an induction motor as a self-ex- 
cited generator. Is it feasible?—M. L., 
West Lafayette, Ind. 


An induction motor when driven at a 
speed above synchronism can be made to 
operate as a self-excited alternator, pro- 
vided there is already current on the cir- 
cuit to which it is connected. While this 
method of operation is theoretically and 
experimentally feasible, it has not as yet 
been applied on a commercial scale. This 
type of generator is known as an induc- 
tion generator, or as an asynchronous or 
non-synchronous generator. It must not 
be confused, however, with what is com- 
monly known as an inductor alternator. 
Induction generators have some very pe- 
culiar properties that are discussed at 
length in the following references to the 
Transactions of the American Institute of 
Electrical Engineers: “Alternating-cur- 
Machinery—Induction Alternators,” by 
Wm. Stanley and G. Faccioli, vol. xxiv, 
1905, pp. 851-877; “A Self-exciting Al- 
ternator,” by E. F. Alexanderson, vol. xxv, 
1906, pp. 61-80; “The Non-synchronous 
Generator in Central-station and Other 
Work,” by W. L. Waters, vol. xxvii, 1908, 
pp. 169-192. 
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Award of Power Scheme Contracts by 
City of Winnipeg. 

The City Council of Winnipeg on Janu- 
ary 7 decided to let contracts for the 
power scheme work, to cost approximately 
$1,014,700. The amount, as reported by 
John Edward Jones, United States Con- 
sul-general at Winnipeg, is made up of 
three contracts, as follows: The contract 
for the general works at Point du Bois 
was awarded to John Gunn & Sons of 
Winnipeg at an estimated cost of $779,- 
100; the contract for the transmission- 
line aluminum cable was awarded to the 
Northern Aluminum Company of Shaw- 
inigan Falls, Quebec, at an estimated cost 
of $148,050; and the contract for the steel 
towers for the transmission line was 
awarded to the Manitoba Iron Works of 
Winnipeg at an estimated total cost of 
$87,550. 

The question of proceeding with the 
city power scheme has been an issue in 
local municipal affairs since the power 
by-law was carried by a vote of the rate- 
payers in the summer of 1906. In the 
recent annual election of city officers those 
candidates who stood for the immediate 
construction of the power plant were 
elected by a large majority. Those com- 
mitted to the project claim that, upon 
its completion, the city will be in a posi- 
tion to sell power at a much less figure 
than consumers are now paying, and thus 
will have taken a most important step 
toward the insuring of the future of Win- 
nipeg as a manufacturing centre. Others, 
however, profess to believe that the city 
will be unable to reduce the cost of power. 

The Winnipeg Electric Railway Com- 
pany has its power plant at Lac du Bon- 
net, and has offered on three different oc- 
casions to sell it to the city, but was re- 
fused each time. The latest offer of the 
company to furnish the city power at 
$24.66 per horsepower was presented to 
the Council on January 7 and was not ac- 
cepted. 
ame 

To Found a Radium Institute. 

Announcement has been made in Lon- 
don that a royal charter will soon be 
granted establishing a British radium in- 
stitute. The purpose will be to pursue 
investigation into the efficacy of radium 
as a therapeutic agent. Sir Ernest Cas- 
sell, it is said, has made the foundation 
of the institution financially possible, and 
a syndicate will be formed in connection 
with the institute to secure radium from 
pitchblende deposits. The directors will 
include Sir Frederick Treves, Sir William 
Ramsay and Prof. J. J. Thomson. 
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The Empire State Gas and Electric Asso- 
ciation’s Annual Meeting. 


The adjourned annual meeting of the 
Empire State Gas and Electric Associa- 
tion was held on January 15, when the 
revised constitution and by-laws were 
adopted and officers for 1909-1910 were 
elected as follows: President, William T. 
Morris, Associated Gas and Electric Com- 
pany; first vice-president, M. J. Brayton, 
Utica Gas and Electric Company ; second 
vice-president, R. M. Searle, Rochester 
Railway and Light Company; treasurer, 
T. O. Horton, New York and Richmond 
Gas Company; executive committee, class 
1909: Walter R. Addicks, Westchester 
Lighting Company; P. T. Glidden, Bing- 
hamton Light, Heat and Power Com- 
pany; G. W. Curran, Syracuse Lighting 
Company; executive committee, class 
1910: T. O. Horton, New York and Rich- 
mond Gas Company; J. J. Humphreys, 
Jr., Brooklyn Borough Gas Company; 
F. L. Dame, Geneva-Seneca Electric Com- 
pany. The present secretary was re- 
elected. 

Offices have been engaged in the Engi- 
neering Societies’ Building, New York 
city. 








Ree 
Boston Meeting of Independent Tele- 
phone Companies. 

Executive officers of the leading inde- 
pendent telephone companies in the Uni- 
ted States held a conference in Boston at 
the Hotel Bellevue on January 23. These 
companies represent a capital of about 
$400,000,000. 

The first business was the organization 
of the International Independent Tele- 
phone Accounting Company, which is to 
issue interchangeable long-distance cou- 
pons acceptable by all the independent 
companies of the country. These coupons 
are made on the plan of a railroad mile- 
age and are guaranteed by companies in 
Pennsylvania, Michigan, New York, Kan- 
sas, West Virginia, Minnesota and Ohio, 
and represent about 360,000 miles of wire. 

A banquet was held at the Parker 
House in the evening, when addresses 
were made by Messrs. Hubbell, Moulton, 
Snider, Fisher and Critchfield. 

6 a ae 
Half-Fare from Passengers Who Must 
Stand Up. 

A bill has been introduced in the In- 
diana Legislature that is giving the inter- 
urban traction men some uneasiness. The 
bill seeks to compel greater facilities in 
the number and capacity of cars. If the 
measure becomes a law, according to its 
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provisions the conductors may not collect 
more than half-fare from those not pro- 
vided with a seat. If a ticket is held 
by a passenger compelled to stand, a re- 
fund check must be issued to him, redeem- 
able at any ticket office of the company. 

ede 
Ithaca Section, American Institute Elec- 

trical Engineers. 








At the regular meeting of the Ithaca 
Section, A. I. E. E., January 26, M. M. 
Goldberg, a graduate student in Cornell 
University and an alumnus of the Univer- 
sity of Munich, delivered a paper on “Vari- 
able-Speed Induction Motors.” This pa- 
per was based partly upon the conven- 
tion paper of H. C. Specht, on “Induction 
Motors for Multispeed Service with Par- 
ticular Reference to Cascade Operation.” 
Mr. Goldberg outlined clearly the prin- 
ciples of induction-motor operation, giv- 
ing a simple mathematical treatment of 
the induction motor based upon the ro- 
tating field. By this means he showed 
what would be necessary to change the 
speed of such a motor, explaining why 
an increase of secondary resistance is 
not a practical means of reducing 
speed. He then outlined the various 
methods used for obtaining several speeds 
from the same motor, pointing out the 
objections to each. 

An animated discussion followed the 
paper. In the course of this Prof. V. 
Karapetoff gave a clear exposition of the 
application of the circle diagram to in- 
duction motors operated in cascade. From 
the circle diagram Professor Karapetoff 
was led to differ from some of Mr. 
Specht’s conclusions. He also enlarged 
upon the use of the synchronous motor, 
rotary converter and Heyland motor. 

The paper and discussion brought out 
numerous questions, the answers to which 
were of interest. The meeting was one 
of the best from the technical standpoint 
that has been recently held by the local 
section. It illustrated an important prin- 
ciple in the conducting of university 
branch meetings, namely, that a prelimi- 
nary discussion of the general subject 
should prepare the way for a more specific 
study of engineering practice. 

The next feature in the work of the 
Section will be the second annual dinner, 
which will be held early in February. 
D. B. Rushmore, of the General Electric 
Company, who is to deliver a technical 
address, will be the guest of honor. The 
Section is also expecting a visit from 
Frank J. Sprague, who will speak infor- 
mally on “The Railway Electrification 
Problem.” 
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TEMPERLEY TRANSPORTERS. 

The Temperley transporter, introduced 
nearly seventeen years ago, provides essen- 
tially a traveler which automatically 
raises, traverses and lowers a load while 
supported and. running along the flange 
of a simple I-beam suspended in an in- 
clined or horizontal plane to a ship’s der- 
rick or mast. There have been evolved 
elaborate structures in which the beam is 
carried on traveling supporters with long 
cantilever arms, so that the traveler has a 
wide range for raising coal, etc., from 
ships, trains or bins in specially devised 
grabs or skips, and delivering the load to 
bins and hoppers. The handling of the 
load is entirely mechanical, and is con- 
trolled by one operator on the transporter. 
These transporters are manufactured by 
the Temperley Transporter Company, 
which is now amalgamated with Applebys, 
Limited, of London, Glasgow and Leices- 
ter, and embracing also the Glasgow Elec- 
tric Crane and Hoist Company, Limited. 
The travelers first invented were driven 
by wire ropes worked by steam winches, 
and had a single purchase for hoisting 
and lowering, with a sliding cam gear 
for automatically locking the traveler car- 
riage to the transporter beam while the 
load was being lifted or lowered, or al- 
ternately for locking the load to the travel 
carriage while the latter was traveling 
along the beam. One of these transporters 
operating at the Deptford station of the 
London Electric Supply Corporation was 
fitted before electric driving had been per- 
fected, and the traveler rope is operated 
by a direct-acting steam engine placed at 
the ground level in the base of the tower 
near to the boiler house. A report by the 
superintending engineer of the station 
gives a figure of six cents per ton as the 
cost of handling coal from barge into 
bunker, but does not include depreciation 
or wear and tear. The cost of repairs 
and upkeep have been small, and consist 
mainly of rope renewals, the life of a 
hauling rope being about 25,000 tons of 
coal, and that of an overhauling rope 
from 40,000 to 50,000 tons of coal. The 


report also states that the working speed 
of the plant could be considerably in- 
creased by an electric drive, and this is 
being contemplated for replacing the pres- 
ent steam engine. 


A Temperley trans- 


porter installed at the Poole works of the 
Bournemouth Gas and Water Company, 
in handling 32,661 tons of coal, shows an 
operating cost of about three cents per 
ton.—Abstracted from Engineering (Lon- 


don), January 8. 
« 
METHOD OF PREVENTING THE CHANGE OF 
CONSTANTS IN ROTATING AMPERE-HOUR 
METERS. 


Probably all manufacturers of rotating 
ampere-hour meters have had to contend 
with an evil inherent to this apparatus, 
namely, that after a short while great 


deviations from the original graduation ~ 


curve take place. These manifest them- 
selves particularly at small loads as minus 
errors, so that at a load of one-twentieth 
to one-tenth of the total the apparatus 
stands nearly still. It was soon found 
that the commutator and brushes are the 
seat of this phenomenon, but the real 
cause still seems to be unknown. In or- 
der to clear up the question a variety of 
experiments was carried out in the labora- 
tory of Geiser & Schmidt, and the re- 
sult of all of them was that the changes 
in constants are due solely to a contact 
resistance between commutator and 
brushes, which is overcome only with diffi- 
culty by the low tensions at small loads, 
but easily bridged at heavy loads. Various 
attempts have been made to remove the 
defect, but none of them has been com- 
pletely successful. The firm of Geiser & 
Schmidt has recently approached the solu- 
tion of the problem in a very simple way. 
The best method of preventing the forma- 
tion of a resisting layer on the commu- 
tator is undoubtedly to keep the contact 
places clean, and the above firm employs 
e brush arrangement which constantly per- 
forms this service while the apparatus is 





was excellently suited for the purpose, as 
its friction on the polished metal parts 
is exceedingly small and a moderate pres- 
cure is sufficient to bring about the de- 
sired effect. The construction of the @e- 
vice is very simple. Besides the current- 
conducting brushes one or two graphite 
brushes are made to bear on the commu- 
tator in such a way that they constantly 
touch the surface over which the former 
slide. The pressure of the cleaning 
brushes can be regulated in a similar man- 
ner to that of the others. The error at 
one-tenth load does not exceed 1.5 to two 
per cent.—T ranslated and abstracted from 
Elektrotechnische Zeitschrift (Berlin), 
January 7. 

COMPARATIVE RESULTS OF NEW TELE- 

GRAPH SYSTEMS. 

J. Hollos, at the Budapest International 
Conference of Telegraph and Telephone 
Technicians, held last September, asked 
the reason why, in spite of the large num- 
ber of new telegraph systems recently in- 
vented, these ingenious and excellent de- 
vices are not more widely used in prac- 
tical telegraphy. It is evident that the 
ideal system of telegraphy must be one 
which will adapt itself, without excessive 
delay on the one hand, or waste of per- 
sonnel on the other, to a greatly fluctuat- 
ing load. The output of various systems 
per hour may be taken as follows: Morse 
multiplex, 1,500 words; Morse duplex, 
2,700; Hughes simplex, 3,600; Hughes 
duplex, 5,760; Baudot quadruplex, 5,760; 
Rowland octoplex, 20,000; Murray du- 
plex, 22,000; Siemens-Halske, 24,000; 
Pollak-Virag, 50,000. The following 
table gives the relative costs of various 
systems, based on a distance of 600 kilo- 
metres, and on a traffic of 60,000 words 
in ten hours each day: 


















































1 2 3 4 5 6 7 
Hughes Hughes Baudot | Rowland Murray Siemens- Pollak- 
Item. Simplex. Duplex. |Quadruplex, Octoplex. | Duplex. Halske. Virag. 

Gost |_| vost |, | Gast |, | cost |, | Cost |, | Com jo | Com 1. 

francs.| “° |francs.| “° |franes.| “° |francs.| “° |francs.| “° |francs.| “° |francs.} ~“° 
OF Ris 00s cece an cern pene 57,600'50.8| 38,400/47.9| $88,400/87.9' 21,600)/27.6] 21,600/24.9] 21,600/24.1] 43,200)39.3 
(2) Apparatus............... 7,500| 6.7 8,416) 9.7; 29,000/28.7; 10,700)13.7) 11,640)13.4| 14,490/16.1} 14,040)12.4 
(3) Personnel (per annum).| 48,200/42.5} 33,800/42.4| 33,800/33.4) 46,000/58.7| 53,700/61.7| 53,700/59.8) 53,700/48.3 
POURS éissssehascewsese 113,300}100 | 80,616)100 101,200|100 | 78,800/100 | 86,940)100 | 89,790)100 | 110,940)100 























in operation. The cleaning had to be 
done without causing any considerable 
friction, and experiments showed that the 
hardest graphite obtainable in commerce 


Mr. Hollos thinks that this table goes 
far to explain why so many ‘of these in- 
ventions have failed to find favor, and 
why so many circuits continue to be 
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worked by the Morse manual system. As 
a multiplex telegraph he favors the prin- 
ciple adopted by M. Mercadier, which per- 
mits the use of a varying number of 
ordinary manual sets on the same wire, 
according to the fluctuation of require- 
ments. He thinks that the future belongs 
to a system which will combine this great 
flexibility with the use of keyboard trans- 
mitters and _ type-printing receivers. 
Major O’Meara furnished the Conference 
with some detailed information associated 
with the subject of Monsieur Hollos’ 
communication, giving a comparison of 
the Murray, Wheatstone, Baudot, Hughes 
and Morse Quadruplex Systems, having 
ascertained by an actual trial, under uni- 
form conditions, the output, working ex- 
penses, and other particulars of each 
system under review.—Abstracted from 
the Post Office Electrical Engineers’ Jour- 
nal (London), January. 


FUEL COSTS IN SMALL CENTRAL STATIONS. 

In the smaller stations the engineers 
are handicapped in many ways. With 
steam plants the standby losses account 
for a large proportion of the fuel bill, and 
labor charges are‘unduly heavy when 
averaged over a small output in units. 
Hence the engineer who can make a small 
station remunerative deserves much more 
credit than he usually receives. The log 
sheets of the Leatherhead and District 
Electricity Company, Limited, at Leather- 
head, England, which was equipped with 
steam plant in its initial installation, 
show that the fuel records are below the 
average when the size of the plant is con- 
sidered. The log for the week ending 
January 28, 1905, shows that the coal 
burned per unit generated was 7.2 pounds, 
and per unit sold 8.4 pounds. For the 
week ending July 15, 1905, the coal aver- 
aged 9.44 pounds per unit sold, costing 
2.2 cents. The output of electricity for 
the week ending January 20, 1906, was 
2,420 units, and the fuel averaged 8.6 
pounds per unit, costing 2.05 cents. 
These figures are all for a steam station 
and show the cost of fuel to be well over 
two cents per unit. In September, 1906, 
an eighty-kilowatt Diesel oil engine set 
was installed and set to work. It was 
decided to use this set for all the load 
possible, but to keep a boiler banked so 
that a steam set could be started up if 
needed to take over the supply. In the 
fuel charges for the week ending January 
26, 1907, the cost of banking the boiler 
fire is included, and also the cost of par- 
affine oil used when starting up the Diesel 
oil engine. During that week 3,036 units 
were sold, and the fuel per unit sold cost 
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0.69 cent. Crude Texas oil was used, 

costing $16.25 per ton delivered into the 

station. For the week ending January 

18, 1908, the units sold were 3,744, and 

the fuel charge averaged only 0.57 cent 

per unit sold, with crude oil costing 
$15.50 per ton. The banking of fires was 
still entailing some coal. A second Diesel 
engine of eighty-kilowatt capacity was in- 
stalled, so that banking coal is now 
avoided. Both of these engines are run 
on the peak load. The log sheet for the 
week ending December 5, 1908, shows 
that 4,478 units were sold. The fuel cost 
averaged 0.66 cent per unit sold. The 
increase over the previous records is due 
to a rise in the price of oil to $17.70 per 
ton. The other station charges for the 
same week and the total cost per unit sold 
are as follows: Oil and stores, 0.05 cent; 
wages for generation, 0.32 cent; repairs, 
0.07 cent; wages on mains, 0.15 cent. For 
the corresponding week of the previous 
year the total cost was 1.27 cents, or less 
than two-thirds of what it previously cost 
for fuel alone when the steam plant was 
working. The saving in wages is also 
considerable, but with small stations there 
is not a direct relation between the 
amount of plant worked and the number 
of attendants which exists in larger works. 
The log sheet also shows that the consum- 
ers must be getting some advantage from 
the reduction in cost, as there is a fifteen 
per cent increase in the output for the 
past year. This increase in consumption 
has been secured in spite of the intro- 
duction of metallic-filament lamps into 
many of the consumers’ premises.—Ab- 
stracted from the Electrical Engineer 
(London), January 1. 
@ 

INDUCED DRAFT IN THE POWER HOUSE, 
AND MODERN PRACTICE IN ITS APPLI- 
CATION. 

The wide adaptability of the centrifugal 
fan, as used for induced-draft purposes, 
says C. L. Browne, has perhaps tended to 
encourage the practice of leaving the de- 
sign of the induced-draft plant until the 
whole of the other portions of a station 


have been decided upon. However, in or- - 


der to gain the full advantage following 
the use of mechanical draft, the plant in- 
stalled should be carefully designed and 
intelligently applied. The steam jet as an 
alternative to the fan for producing boiler 
draft has met with a certain amount of 
popularity, and this is difficult to under- 
stand, since the fan holds the ground on 
the score of efficiency. The evidence col- 
lected goes to prove that the proportion 
of the total amount of steam generated 
which is absorbed by the steam jet in pro- 


269 


ducing draft varies from about five to 
twenty-five per cent, while that required to 
drive a fan for the same purpose is from 
a fraction of one per cent under good 
ordinary working conditions to a total 
maximum of three to five per cent. The 
steam jet has the merit of being cheaper 
in first cost, but in addition to its extrava- 
gant steam consumption, the steam driven 
into the furnace has to be heated, and a 
portion of the heat which is absorbed is 
carried away up the chimney. There ap- 
pears to be an impression among engi- 
neers who have practical acquaintance 
with both induced and forced-draft sys- 
tems that the latter has a tendency to 
blow holes in the fire. There is no doubt, 
also, that with induced draft a much 
lower temperature can be maintained in 
the boiler house. Induced draft also 
leaves the front of the boiler fully ex- 
posed, and there is no possibility of smoke 
or flame at the fire door. On the other 
hand, although the weight of air is prac- 
tically the same in both cases with induced 
draft, its volume is greater due to its in- 
creased temperature, and this necessitates 
a larger fan. One of the most important 
advantages of mechanical draft is the 
complete control which the engineer re- 
tains over its intensity. With induced 
draft, by means of an automatic draft 
regulator, the rate of combustion can be 
mechanically varied so as to maintain a 
practically constant steam pressure under 
widely varying fluctuations of demand 
made upon the boiler. Chimney draft has 
the disadvantage that it is affected largely 
by climatic conditions, so much so that 
there is a very decided difference between 
the intensity of the draft in winter and 
that obtainable on a hot summer’s day. It 
is also affected to a certain extent by the 
wind. Thus it often happens that on a 
damp, muggy day, when the sky is over- 
cast, a heavy lighting load comes on early 
in the afternoon; and at a time when a 
high rate of combustion is required to 
meet the demand for steam, the same 
weather conditions that created the de- 
mand simultaneously decrease the effective 
draft in the stack. It will often happen 
that the power demand on such occasions 
will rise above the normal. The falling 
off may be due to a heavy fall of rain, 
which will cause an overcrowding of the 
street tram cars; and snow and slush may 
still further increase the demand for 
power. The author considers that, regard- 
ing both the chimney and the engine- 
driven fan as heat engines, the efficiency 
of the latter is from forty to eighty times 
greater than the former.—Abstracted 
from the Electrical Engineer (London). 
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Safety Ironclad Fused Switches. 


A complete line of ironclad fused 
switches is being designed by the Detroit 
Fuse and Manufacturing Company, manu- 
facturer of “Arkless” enclosed fuses, and 
will embody an entirely new knife-switch 
mechanism. This mechanism is _ con- 
trolled by a plunger from the outside of 
the box, making it possible to throw on 
or off the current without opening the box. 

The manufacturers claim the following 
advantages in this line over any other 
ironclad devices now on the market: The 
box can be sealed, preventing theft of cur- 
rent or tampering with the fuses by in- 
competent persons, while the switch can 
be thrown on or off as desired. The new 
mechanism insures quick make and equally 
quick break, there being no intermediate 
position. The spring is sufficiently strong 
to throw the switch either on or off inde- 
pendently of other pressure. 

It is impossible to make contact by 
closing the cover, as in so doing an exten- 
sion on the plunger engages a lug on the 
base, preventing the knife blades from ap- 
‘proaching the terminals in the box. 

It is impossible to break the circuit by 
cpening the cover, as when the switch is in 
the “on” position the plunger projection 
extends into the lug in the base and can 
only be removed from this position by 
means of the quick-action spring mechan- 
ism, thereby opening the circuit. 

The switch can be opened and a blown 
fuse replaced within thirty seconds with- 
out touching or coming into close prox- 
imity with any live parts. 

It is impossible to replace a fuse with- 
out first actuating the switch to its “off” 
position. 

Fig. 1 shows the outside view of this 
box. There will be noted a screw under 
the winged nut, making it possible to seal 
the box. The switch can be thrown on by 
pushing the plunger knob and thrown off 
by a slight pull. Fig. 2 shows the inside 
of the box. It will be noted that the fuses 
are mounted between the knife blades 
of the switch and on a fiber cross-bar con- 
trolled by the plunger. The mechanism 
consists of two springs, a large bow-spring 
in which a smaller spring is inserted. This 
smaller spring is in either a concave or 
convex position, thereby throwing the 


knife blades either into or out of the jaw 
terminals in the porcelain base. In Fig. 
2 a portion on the cast-iron box extends 
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FIG. 1—OUTSIDE VIEW OF SWITCH BOX. 


through the porcelain base, the centre of 
this being drilled to accommodate the 
plunger projection, thereby preventing the 








FIG. 2.—SAFETY IRONCLAD FUSED 
SWITCH. 


cover from being opened or closed when 
the switch is in the “on” position. 

The manufacturers claim this box to be 
foolproof, fireproof, fumeproof and dust- 


proof, and have designed it speciaily for 
motor control and entrance service where 
a switch will be subjected to severe usage. 
Information regarding the various sizes 
and designs can be secured by writing the 
manufacturer, the Detroit Fuse and 
Manufacturing Company, Detroit, Mich. 
sea 
Excello Arc Lamps in Chicago. 








Among the many visitors at the Chi- 
cago Electrical Show who admired the 
striking exhibit of the Excello Arc Lamp 
Company, there were probably but few 
who realized the remarkable strides at 
which this company’s business is going 
forward in Chicago. 

The first flaming-are lamps installed in 
Chicago were two Excellos, shipped over 
from Germany by the Excello Are Lamp 
Company three years ago to Mr. Litt, and 
placed at the entrance of MceVicker’s 
Theatre. These lamps are still operating, 
giving satisfactory service every night, © 
and it is a strong commendation of the 
durability and reliability of this lamp, 
that during this entire period the lamps 
have required no attention whatever, 
beyond the usual cleaning. In fact, the 
bonnet containing the mechanism has 
never been removed, the seal affixed at the 
factory being still unbroken. 

A year ago, the Excello Arc Lamp 
Company decided to open a branch office 
at Chicago, with Geo. W. Armstrong in 
charge. During the past year the number 
ef Excellos burning in Chicago has in- 
creased over 700 per cent. The most 
noticeable installations have been at the 
entrances of hotels, theatres, restaurants, 
etc., and these have been noted by the 
most casual observers, but it is not gener- 
ally known that over one-third of the 
Excellos in Chicago are in industrial 
plants, where their use has resulted in 
enormous savings in the power used for 
lighting and at the same time increased 
the amount of illumination. 

The invention of the flaming-arc lamp 
is one of the most important developments 
in industrial illumination that has been 
accomplished since the days of the first 
electric arc lamp, and American manufac- 
turers are to be congratulated upon the 
vigorous and aggressive policy of the Ex- 
cello Arc Lamp Company. 
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Wagner Polyphase Motors. 

The Wagner Electric Manufacturing 
Company’s early experience in the field 
of alternating-current motor manufacture 
was in connection with the development 
end manufacture of the well-known Wag- 
_ ner single-phase motor. The characteris- 
tics of polyphase motors differ but slightly 
from those of the single-phase type after 
the motor has attained full speed. In 
the single-phase type it is necessary to 
employ an armature operating upon one 
principle at starting and equipped with 
an automatic governor for converting to 
the other when running. In the stator 
construction, however, the two types are 
almost identical, the difference being sim- 
ply that for the single-phase motor all 
windings are in a single circuit, for two- 
phase construction in two circuits, and 
for three-phase in three circuits. There- 
fore, although the Wagner company did 





WAGNER 75-HORSEPOWER WOUND ROTOR POLYPHASE 


MOTOR. 


not begin the building of polyphase mo- 
tors until the expiration of the funda- 
mental patents some years ago, its many 
years’ experience in the more difficult 
problems connected with the design and 
manufacture of single-phase motors was 
an excellent preparation for the poly- 
phase field, enabling the company at once 
to enter that field under conditions ex- 
tremely advantageous. 

Most induction motors built under the 
protection of the fundamental revolving: 
field patents were well designed and well 
constructed, and it was largely upon these 
models that the enormous demand for 
alternating-current motors was built. 
The Wagner Company, with its substantial 
prestige as a builder of serviceable single- 
phase motors, entered the polyphase field 
with a line of motors which not only 
maintained, but added to, its reputation. 
The possession of a complete factory or- 
ganization for this character of work 
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eliminated the usual “experimental 
stage,” so that the new motors at once 
took their place by the side of the other 
first-class products of the company. 

As is well known, starting torque, effi- 
ciency, overload capacity, and slip are in- 
herently co-related in an induction mo- 
tor. Special merit in one feature will 
necessarily be accompanied by a corre- 
sponding sacrifice in others. The pro- 
portioning of these characteristics in de- 
sign resolves itself largely into questions 
of judgment and policy. Wagner poly- 
phase motors are designed to exert liberal 
torque at starting, and to have reasonably 
high efficiencies, but, above all, high over- 
load capacity. The selection of values 
of each is based upon the theory that 
surety of start and dependability under 
extreme, though perhaps temporary, over- 
load, are of greater importance than high 
theoretical efficiency reached only when 
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operating at full normal load. It is 
urged by the Wagner company that actual 
and prospective users of polyphase mo- 
tors should give most careful considera- 
tion to the characteristics collectively, and 
should not allow particular stress upon 
one feature to blind them to others, point- 
ing out that they can vary, just as well 
9s any motor manufacturer, the relation 
between the features above referred to, 
and will do so to meet special require- 
ments in any feature when they are as- 
sured that the motors will answer the 
operating requirements. 

‘The Wagner company also points out 
that the torque exerted by an induction 
motor at starting is dependent upon the 
resistance in the rotor, and therefore, 
other things being equal, a rotor of high 
resistance will have a high starting torque. 
As a considerable portion of the rotor loss 
is due to the resistance, motors of high 
starting torque will have a tendency 
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toward lower efficiency ; or, in other words, 
high efficiency is usually obtained at sac- 
rifice in starting torque. Whatever the 
resistance of the rotor, the slip, which 
is the loss in speed or lag of the arma- 
ture behind the speed of the revolving 
field, will increase with the load and be 
approximately proportional thereto. The 
greater the slip under normal load, the 
greater will be the slip under overload. 

Wagner polyphase motors are built in 
both the squirrel-cage and wound-rotor 
types. In the case of the squirrel-cage 
type of any polyphase motor the windings 
of the rotor are, of course, fixed to the 
extent that they cannot be varied at will 
after the motor is built. It is, however, 
the policy of the Wagner company to 
equip squirrel-cage rotors with end rings 
of greater section, and, therefore, lower 
resistance, than can be used in many 
cases, the object being to obtain motors 
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having minimum slip, maximum efficiency 
and maximum overload capacity under 
normal operation. When the torque re- 
quired by some very unusual and entirely 
abnormal installation exceeds that of av- 
erage conditions, it is quite a simple mat- 
ter, with a Wagner motor, to reduce the 
section of the rotor end rings, by turning 
them down in a lathe, and thereby in- 
crease the resistance and starting torque. 

With all squirrel-cage motors, that 
would otherwise draw current from the 
line in sufficient proportion to be of a 
disturbing nature, a starting device, which 
has already been described in these col- 
umns, is provided by the Wagner com- 
pany to reduce the voltage applied to the 
motor terminals. The usual practice is 
to use this starter for all motors greater 
than five-horsepower capacity. 

The Wagner Electric Manufacturing 
Company’s factory and main office are in 
St. Louis, Mo, 
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A New Line of Alternating-Current 
Self-Starters. 

A new line of self-starters, designed 
for use with alternating-current motors, 
has recently been placed on the market 
by the Cutler-Hammer Manufacturing 
Company, Milwaukee, Wis. These in- 
clude self-starters for use with single, two 
or three-phase motors, which may be 





FIG. 1.—C. & H. SELF-STARTERS, TO BB 
THROWN DIRECTLY ACROSS SINGLE, 
TWO OR THREE PHASE LINES TO 
START. 

thrown directly across the line to start 

(Fig. 1), two types of self-starters for 

equirrel-cage motors (Fig. 2 and Fig. 3) 

and two for slip-ring motors (Fig. 4 and 

Fig. 5). In addition to these five types 

of self-starters the same company has 

brought out a line of two-pole and three- 
pole float switches, the latter being illus- 

trated in Fig. 6. 

The float-switch is used in connection 
with a copper float, chain and weight for 
automatically starting and stopping mo- 
tors operating pumps on open-tank sys- 





FIG. 2—C. & H. SELF-STARTERS FOR USE 
WITH SQUIRREL-CAGE MOTORS. 


tems, the method of installing the appa- 
ratus being shown in Fig. 7%. By ad- 
justing the two buttons shown on the 
chain passing through an eye in the arm 
of the float-switch, this arm will be 
moved up or down whenever the water in 
the tank reaches a predetermined high or 
low level, thus opening or closing the 
circuit to the solenoid of the self-starter, 
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which in turn operates to stop or start 
the motor. 

In cases where it is desired to automati- 
cally start or stop a small single-phase 
motor, which may be thrown directly 
across the line, the equipment shown in 
Fig. 7 may be used without a self-starter, 
provided the motor is of the self-starting, 
or polyphase, squirrel-cage type and is 
installed at no great distance from the 
tank and float-switch. If it is necessary 
to locate the motor at a distance from the 
tank, then the cost of wiring between the 
float-switch and motor will become ex- 
cessive and economy will dictate the use 
of a self-starter in connection with the 
float-switch. 

The latter arrangement necessitates the 
use of only two small pilot wires between 














FIG. 3.—C. & H. TRANSFORMER TYPE SELF- 
STARTERS FOR USE WITH SQUIR- 
REL-CAGE MOTORS, 


the float-switch and self-starter, the cur- 
rent carried in these wires being merely 
that required to energize the solenoid of 
the self-starter. The main-line current 
is carried in the wires which connect the 
self-starter to the motor, and if these are 
placed close together, the heavy wiring 
will be reduced to a minimum. When, 
as often happens, the pumping equip- 
ment and the tank are several miles dis- 
tant from one another, the possibility of 
confining the long-distance transmission 
to the small pilot wires running from the 
float-switch to the self-starter represents 
a saving in first cost, which will more 
than cover the cost of the self-starter. 
The self-starter, illustrated in Fig. 1, 
is standard in sizes from one to fifteen 
horsepower, but can be used only with 
single, two or three-phase motors, which 
can be thrown directly across the line to 
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start. As indicated above, it can be used 
in connection with a float-switch and cop- 
per float on open-tank systems, and by 
substituting a pressure regulator for the 
float-switch it can also be employed for 
automatically starting and stopping mo- 
tors operating on compression systems. 
It finds a further application in the 
vacuum cleaning systems, which are now 





FIG. 4.—C. & H. SELF-STARTERS FOR SLIP- 
RING INDUCTION MOTORS. 


being so widely installed in hotels, apart- 
ment houses and office buildings. In such 
cases, the motor, self-starter and vacuum 
pump are usually installed in the base- 
ment and a snap switch or push-button 
for starting and stopping the motor is 
placed on each floor, or in each room, if 
desired, these being connected to the so- 
lenoid of the self-starter by small pilot 








FIG, 5.—C. & H. SELF-STARTERS FOR SLIP- 
RING MOTORS WITH CENTRIFUGAL 
PUMPS. 


wires, the heavy wiring being again re- 
duced to a minimum, as in the case of 
self-starters used in connection with 
pumps. 

The self-starter shown in Fig. 2 re- 
duces the starting current by inserting re- 
sistance in the primary circuit of the mo- 
tor. Where it is desirable to still further 
reduce the starting current, a potential- 
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type of self-starter, as illustrated in Fig. 
3, should be used. Squirrel-cage motors 
are not well adapted for starting under 
heavy loads, hence the self-starters above 
described (Fig. 2 and Fig. 3) should be 
used only where the starting duty is light. 
They are well adapted for starting line 
shafts, ventilating fans or centrifugal 
pumps, but are not suitable for use with 





FIG. 6.—C. H. FLOAT SWITCH FOR ALTER- 
NATING-CURRENT MOTORS. 


reciprocating pumps or machinery start- 
ing under load. 

As stated above, the self-starter illus- 
trated in Fig. 1 can be used only in con- 
nection with alternating-current motors 
which can be thrown directly across the 
line to start. The leading power stations 
of the country limit the size of squirrel- 
cage motors which they will permit to be 
thrown directly across the line to five to 




















FIG. 7.—FLOAT SWITCH AND LEVER AR- 
RANGEMENT. 


seven-and-one-half horsepower. If large 
motors are installed it is necessary to re- 
duce the starting current taken by the 
‘ motor so as to avoid causing violent line 
disturbances. In such cases the self- 
starter illustrated in Fig. 2 or Fig. 3 
should be used. 

The slip-ring type of motor is much 
better suited for heavy starting duty than 
the squirrel-cage motor, its starting char- 
acteristics being similar to that of a direct- 
current shunt-wound motor in cases where 
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the starting torque does not exceed 250 
per cent of the normal torque. In other 
words, a line current of 150 per cent gives 
a starting torque of 150 per cent, which 
is usually sufficient to start an average 
load. Where it is desirable, therefore, to 
reduce the starting current taken by the 
motor to the lowest possible amount a 
slip-ring type of motor should be used. 
Self-starters suitable for use with slip- 
ring motors are illustrated in Fig. 4 and 
Fig. 5. Fig. 4 is suitable for use with 
motors starting under full load, while Fig. 
5 is limited in its application to motors 
starting under light load or no load. In 
such cases it is possible to reduce the num- 
ber of starting steps for a given peak, 
since when starting under light-load con- 
ditions the initial inrush of current will 
not greatly exceed the normal current 
taken by the motor. On the other hand, 
if the motor must be started under full 
load it is necessary to provide heavier 
starting resistance and to increase the 
number of starting steps, as is done in the 
self-starter illustrated in Fig. 4. 
3p a 
The DeVeau All-Metal Telephone. 
The DeVeau all-metal telephone, of the 
automatic switchless pattern, consists of 
an instrument in an all-metal stamped- 
steel case composed of a base with knock- 
out rings, top and bottom, for cable in- 
sertion. The cover clips on this base 
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DE VEAU ALL-METAL TELEPHONE. 


without the use of any screws, hinges or 
lock. It is treated with a black rubber 
finish and the trimmings are in full 
nickel-plate, making a very handsome ap- 
pearance. Other finishes in imitation of 
oak, mahogany, etc., can also be obtained. 

The instrument can be used for metal- 
lic-circuit or common-return service. It 
has the self-contained, ball-bearing hook 
mechanism, a distinctly DeVeau feature. 
All movable parts in the telephone are in- 
terchangeable. The line wires are intro- 
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duced through fibre bushings in the rear 
of the telephone. The set is without 
wood of any kind, being an all-metal in- 
strument. 

All connections are made with screws, 
inside. The instrument is equipped with 
celluloid name-plates with names printed 
in black. The new glass mouthpiece, 
which is very cleanly, can be furnished 





THE DE VEAU ALL-METAL TELEPHONE. 


on this telephone if desired. The instru- 
ment is absolutely dustproof and fire- 
proof and will not warp or be affected 
by any condition of heat or moisture. 

The new type hotel telephone of all- 
metal construction is also a very fine in- 
strument. The telephone itself is prac- 
tically indestructible and has all the ad- 
vantages of the above set except that it 
is not an automatic switchless instrument. 
The automatic telephone can also be 
equipped with the city-exchange connec- 
tion. 

8 pe 
Affairs of the Interborough-Metropol- 
itan Company. 

At the annual meeting of the Interbor- 
ough - Metropolitan Company of New 
York, Theodore P. Shonts, president of 
the company, said the operating expenses 
of the Metropolitan for the year ended 
December 31, 1907, were $212,184, while 
for the year ended December 31, 1908, 
they were $190,641. At the present rate 
the operating costs have been reduced, so 
that for the current year the operating 
expenses will not be over $75,000. This 
applies to the Metropolitan Street Rail- 
way. 

The Interborough showed an increase of 
$70,000 in earnings last October over the 
corresponding month in the previous gear. 
The increase in November was $150,000 
and for December $264,000. The total 
results for the year were practically the 
same as for 1907. 
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Activity in Gas-Engine Building. 

The gas-engine shops of the Allis- 
Chalmers Company’s works, West Allis, 
near Milwaukee, Wis., just now present 
a busy appearance, due to the shipping of 
a large number of power and blowing 
engines, on old orders, and the com- 
mencement of work upon new. 

Among the more notable contracts re- 
cently entered into is one with the Pitts- 
burg Plate Glass Company to furnish 
additional equipment for its plant at 
Crystal City, Mo., which already contains 
the famous “Big Reliable” unit of 3,500 
kilowatts capacity, exhibited by the Allis- 
Chalmers Company at the Louisiana Pur- 
chase Exposition in St. Louis. The new 
apperatus consists of two Allis-Chalmers 
ulternating-current generators of 3,000 
kilowatts combined capacity, each driven 
by a thirty-four by forty-eight-inch hori- 
zontal twin-tandem Allis-Chalmers gas 
engine. 

The rotative speed is 107 revolutions 
per minute and the total weight of each 
unit is about 1,000,000 pounds, the fly- 
wheel alone weighing 120,000 pounds. 
These units have been designed to carry 
full load at eighty-five per cent power- 
factor, and are guaranteed to operate in 
parallel, delivering _ twenty-five-cycle, 
three-phase current at a terminal pres- 
sure of 2,300 volts. Producers will fur- 
nish the gas required for the engines. 

For the Kokomo (Ind.) plant of the 
same company, there are being built three 
Allis-Chalmers gas engines and gener- 
ators of the same characteristics as the 
units named above, but each of half the 
capacity, or an aggregate of 2,250 kilo- 
watts. 

For the Kansas Buff Brick and Man- 
ufacturing Company there are being built 
by the Allis-Chalmers Company two hor- 
izontal tandem gas engines, one of 500 
horsepower and the other of 250 horse- 
power, to operate on natural gas. They 
will be installed in one power plant and 
are to be connected, through friction- 
clutch couplings on the outboard ends of 
the crank shaft, to a common transmis- 
sion shaft, on which will be mounted a 
belt-wheel carrying a belt to drive a 150- 
kilowatt Allis-Chalmers generator. The 
500-horsepower engine will also have a 
belt-wheel from which power is to be 
transmitted to line-shafting in the brick 
factory. All of the power-transmitting 
machinery and auxiliary electrical appa- 
ratus is to be built in the shops of the 
Allis-Chalmers Company, eliminating any 
division of responsibility. 
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Dinner to Electric Automobile Manu- 
facturers. 

Herbert Lloyd, president of the Electric 
Storage Battery Company, J. R. Williams 
and Charles Blizard, vice-presidents, and 
the sales managers from all over the coun- 
try gave a dinner to visiting electric ve- 
hicle manufacturers at Sherry’s, New 
York city, January 20. The dinner, while 
purely social, was notable for the promi- 
nence of the guests and in that it gath- 
ered together, for the first time, nearly all 
the representative vehicle manufacturers. 
Among the guests were Haydon Eames, 
president, Hanson Robinson, W. P. Ken- 
nedy, E. C. Witwer and A. R. Davis, of 
the Studebaker Company; E. Greenfeldt, 
R. C. Norton and O. B. Henderson, of 
the Baker Electric Vehicle Company; 
C. J. Metzger and Louis E. Burr, of the 
Woods Motor Vehicle Company; Robert 
McAllester Lloyd and J. A. Smith, of the 
General Vehicle Company; C. E. Fire- 
stone and R. A. Feud, of the Columbus 
Buggy Company; Charles E. J. Lang, of 
Ranch & Lang; W. B. Cooley, H. H. Rice, 
general manager, and W. C. Johnson, of 
the Waverly Electric Vehicle Company; 
Col. E. W. M. Bailey, of the Bailey Car- 
riage Company; Geo. M. Bacon, of the 
Anderson Carriage Company, and J. E. 
Michel. 

In addition to the general good-fellow- 
ship the guests enjoyed an entertaining 
vaudeville show, interspersed with hits on 
the visitors, their products and current 
automobile topics. 
oes 
Philadelphia Rapid Transit Wins Suit. 

Decision was handed down on January 
27 in the five-cent fare case in favor of 
the Philadelphia Rapid Transit Company. 
The bill of the city against the company 
to prevent the raising of fares and cur- 
tailment of transfers is “dismissed with 
costs.” 

The decision was written by Judge 
Staake and concurred in by Judge Ral- 
ston. The suit in equity brought by City 
Solicitor Grenfell on behalf of the city of 
Philadelphia to test the right of the Phil- 
adelphia Rapid Transit Company to abol- 
ish certain free transfers along the lines 
of the company was filed on September 
11, 1908. The decision of Judge Staake 
dismisses the bill of the city with costs 
and maintains every contention of the 
company. 

The decision says that the issuance of 
free transfers by the Philadelphia Rapid 
Transit Company is clearly within their 
legal right and that a transfer is not a 
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fare as prescribed within the meaning 

of the ordinance of councils of July 1, 

1907, when the contract with the city of 

Philadelphia was ratified. 

ede 
Michigan United Railways. 

The annual meeting of the Michigan 
United Railways Company will be held at 
Kalamazoo, March 1. The stockholders 
will be asked to authorize an increase of 
the capital stock from $5,000,000 to 
$7,000,000, and to authorize the execu- 
tion of the first and refunding mortgage, 
dated May 1, 1906, upon the property 
and franchises of the company, owned or 
to be acquired, to the Knickerbocker 
Trust Company, trustee, to secure an 
issue limited to $12,500,000, of first and 
refunding mortgage thirty-year five-per- 
cent gold bonds of the company and to 
authorize the acquisition by the company 
of all the property and franchises of the 
Lansing & Jackson Railway Company. 
Books close February 15 and reopen 
March 5. 











oe 
New Brooklyn Rapid Transit Directors 

At the annual meeting of the stock- 
holders of the Brooklyn Rapid Transit 
Company, held January 29 in Brooklyn, 
three new directors were chosen to fill 
the vacancies in the board. James H. 
Wallace, president of the Central Trust 
Company, of New York, was elected to 
succeed the late Anson R. Flower; J. Hor- 
ace Harding, of the banking firm of D. F. 
Barney & Company, was chosen to fill the 
vacancy caused by the death of John G. 
Jenkins, the banker, and George F. Por- 
ter succeeds his father, H. H. Porter, who 
retired. 

Anthony N. Brady, Edward H. Harri- 
man and Walter G. Oakman were re- 
elected directors for three years. 
eae 
To Abolish Grade Crossings and Pro- 

hibit Tresspassing. 

Two bills have been introduced in the 
Indiana Legislature, which were prepared 
by the Indiana Railroad Commission. 
The purposes of the measures are to cut 
down the number of deaths and accidents 
at grade crossings and to prevent tres- 
passing on railroad rights-of-way. One 
bill gives the Commission authority to 
make an examination of all the grade 
crossings in Indiana and to order such 
changes as shall be deemed necessary to 
the safety of the public. The second pro- 
vides that anyone trespassing on a rail- 
road or traction right-of-way shall be fined 
from $5 to $100, or imprisoned for a 
period of from five to thirty days.  S. 
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CONTINENTAL EUROPE. 
(Special Correspondence.) 


PARIS, JANUARY 19.—The city of Budweis, Austria, is to 
have a central station and a tramway system, and at present the 
plans for the project are being considered by the Municipal 
Council. It is stated that the contract will be awarded to the 
International Electric Company of Vienna, which is one of the 
leading Austrian electrical contracting firms. The outfit for the 
central station includes two boilers of the Tischbein pattern and 
two 450-horsepower compound engines. The latter will be direct- 
coupled to three-phase alternators, which have a terminal pres- 
sure of 5,000 volts. Rotary-converter groups will supply the cur- 
rent for the tramway lines, 

The Spanish Government recently authorized the Gurpuzcoa 
province, in the northern part of the country, to organize a tele- 
phone service, which the local administration is to operate for 
a period of thirty-five years. According to the present agree- 
ment, the Government is to receive ten per cent of the receipts. 

It is proposed to erect a central station of considerable size 
in connection with the Lubeck blast-furnace works. The new 
plant is to be run by gas engines using blast-furnace gas. There 
are several types of engines designed on the Continent which are 
well adapted for this purpose. At the start, the plant will be 
equipped with engines having a capacity of only 4,600 horsepower, 
but the furnaces can give a supply of fuel gas estimated at 
16,000 horsepower. For the electrical equipment Siemens-Schuck- 
ert apparatus is to be used. A syndicate formed in Hamburg for 
constructing and operating the new station includes the blast- 
furnace company, which latter expects to use a considerable part 
of the current for running electric motors in the works. 

The city of Brescia is to hold an international exposition, 
during the present year, which will be mainly of an electricai 
character. In the present enterprise the municipality of Milan 
is also interested. In connection with the exposition there will 
be a certain number of exhibits which have a general character 
and lie outside the electrical field. For organizing the exposition 
two committees have been formed, one of which is located at 
Brescia and the other at Milan. There are fourteen different 
classes of electrical exhibits on the programme. The first class 
of exhibits relates to historical and statistical questions, also to 
periodical publications, etc., while the remainder include the 
usual classes of machines, motors and the various applications of 
electricity. 

Regarding electrical projects in Austria, I note the plans for 
a tramway line which is to run from the railroad station of 
Drohobyez, on the state railroad, to the centre of the town. 
There is also a tramway line to be built from the Drohobyez 
station to the Truskawiec station on another railroad. These 
enterprises are located in the Galicia region. The generating 
plant for the tramway lines will contain two Diesel heavy-oil 
motor groups coupled to multipolar generators, and a storage bat- 
tery will be operated in parallel with these machines on a 550- 
volt circuit. It is also proposed to construct an electric line from 
Trieste to Monfalcone, in the Adriatic region, the plans having 
been submitted to the Minister of Railroads. This is to be a 
standard-gauge road and will carry only passengers and baggage. 

A. DE C. 
GREAT BRITAIN. 
(Special Correspondence.) 

Lonpon, JANUARY 23.—A serious effort is at last being made 
to form what is called an “electrical league,’ the object of 
which is to secure, by proper representations in Parliament 
and elsewhere, better conditions for the electrical industry to 
work under. By this means it is thought that the present de- 
pression will be largely ameliorated, A provisional committee 
of some standing has already been appointed, but the exact de- 
tails of the organization will be formulated by a council to be 
elected. The membership of the proposed league will consist of 
anyone connected with the electrical industry in any way, in- 
cluding manufacturers, consulting engineers, shareholders, con- 
tractors, traders, employers and employes. 

A new agreement has been entered into with the “G, B.” 
surface-contact traction company by the London County Council 
for carrying out the modifications of the system in the Mile End 
Road, London, proposed by the president of the Institution of 
Electrical Engineers. The main alterations are in connection 
with the car equipment. The working expenses of the surface- 
contact systems at Lincoln are slightly less than the average of 
overhead systems in the country, the current consumption being 
1.2 kilowatts per car-mile. The line leakage has averaged 0.25 


ampere for the three miles of track. The feature of the system 
is the use of contact studs which have cast-iron heads, the top 
surfaces of which are level with the surface of the roadway. 

From an official report it appears that there are now in the 
United Kingdom 2,286 miles of electric tramway owned by mu- 
nicipalities and companies. G. 

A report has just been issued as the result of an inquiry 
held by the Home Office respecting regulations which it was 
proposed to enforce upon all owners of premises, coming within 
the Factory Acts, on which there are electrical installations. 
The report contains a set of regulations differing in many 
important respects from those agreed upon between the Home 
Office and the objectors to the first motion. Of course, the ob- 
ject sought is to set up a standard of safety in factory and 
other installations and to provide for periodical inspections to 
see that this is complied with. With regard to existing work 
the rules will not apply, except that certain necessary altera- 
tions must be carried out at the discretion of the Home Office. 
On the other hand, new work must comply absolutely with the 
regulations. So far as lighting systems are concerned, rules 
will not apply to installations up to 220-volt direct or 125-volt 
alternating current. The safety of the employes is the main 
object, the Board of Trade regulations already in force applying 
only to the safety of the public from supply mains, etc., under 
the streets. 

The Indo-European Telegraph Company is about to beat all 
records for direct telegraphic working, having introduced this 
week direct working between London and Karachi, a_ total 
distance of 5,532 miles. Since 1908 direct Wheatstone working 
has been in operation between London and Teheran in Persia, 
and until a comparatively recent date there was no land line 
between Teheran and Karachi. For the last forty years com- 
munication with Karachi has been carried out by means of a 
land line between Teheran and Bushere on the Persian Gulf, 
and thence by cable to Karachi. Before 1903 it had been nec- 
essary to have two retransmissions of messages between Lon- 
don and Teheran. It is worth noting that, with the exception 
of about 200 miles between England and Germany, the wire is 
entirely a land line and passes through almost every variety 
of country between the German seaboard and Persia. 

Tramway managers throughout the country have been rec- 
ommended by the Board of Trade to fit a certain number of 
their cars with speed indicators in order that drivers may have 
some experience of judging the speed at which their cars are 
traveling. The Board of Trade, however, admits that at present 
speed indicators have not reached that stage of perfection to 
justify the issuing of an order requiring them to be fitted to all 
cars. G. 


EASTERN CANADA. 
(Special Correspondence.) 


OTTAWA, JANUARY 30.—Electrical contractors of Montreal 
have just formed an association of which the aim is to adjust 
trade grievances, both general and individual; keep the mem- 
bers informed in regard to trade conditions; raise the standard 
of electrical construction, and in other ways to benefit mem- 
bers and improve conditions of this particular business. 

Sir George Drummond, in his latest circular letter to the 
Mexican Light and Power Company’s shareholders, says that 
there is nothing to justify the expectation that the Mexico 
Tramways Company would be able to keep pace with the power 
company in the increase of its dividends. But even if it be 
assumed that it will, nevertheless, be able at all times to pay 
the same dividends as the power company, the proposed ex- 
change under the lease would still be most unreasonable. The 
power company shareholder who accepts such an exchange 
would receive a dividend on eighty shares of Tramway stock 
in lieu of the same dividend on 140 shares of Power stock, a 
loss of forty-two per cent of his income. 

The question of power at Cedar Rapids, on the St. Law- 
rence River, was discussed by the International Waterways 
Commission at its meeting in Toronto recently. The Cedar 
Rapids are twenty-five miles from Montreal, and the Cedar 
Rapids Development Company is anxious to take advantage 
of the available waterpower, which is capable of developing 
125,000 horsepower. A _ difficulty which arises in connection 
with the proposal is the proximity of the entrance to the St. 
Lawrence Canal to the site of the proposed power works. The 
commission adjourned consideration of the matter until its 
next meeting at Buffalo, February 26. 

The annual report of the Shawinigan Water and Power 
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Company shows total gross earnings of $706,244, and after 
providing for all charges and interests on bonds and debenture 
stock a net surplus is given of $276,570, from which four quar- 
terly dividends of one per cent were paid for the year. During 
the past year the company has increased its bonded debt by 
the issue of $750,000 of four-and-one-half per cent debentures 
for the purpose of covering capital expenditures. This deben- 
ture stock was satisfactorily disposed of on the London market. 
The only change in the directors was the retirement of Hon. 
Robert Mackay, and the election of Sir M. Mitchel-Thomson, 
Bart., of London, Eng. J. E. Aldred was elected president. 
The Montreal Electric Light Company, a new competing 
organization, with powers derived from .the Quebec Legislature, 
started on January 29 to plant poles in the streets of Montreal 
in defiance of the city authorities, and the latter ordered the 
city surveyor to arrest all workmen engaged in these opera- 
tions. A great legal battle is expected as the outcome. This 
new company has completed arrangements with the Saraguay 
Electric Company for the supply of electric power, and is also 
considering the establishment of a steam plant of its own. 
The company has a waterpower available for use on the St. 
Francis River, sixty-five miles from the city. The company 
is authorized by its charter to issue capital stock up to half 
a million dollars. A portion of this capital has already been 
paid up and the company expects by the beginning of next sum- 
mer to be in a position to supply light and power in the city 
of Montreal. W. 


WESTERN CANADA.’ | 


(Special Correspondence.) 


WINNIPEG, JANUARY 30.—The deadlock between the joint 
board appointed to manage the Port Arthur-Fort William Mu- 
nicipal Electric Railway is now at an end, the four commis- 
sioners having agreed upon C, W. Jarvis of Fort William as 
the fifth commissioner. It is expected this will end the trouble 
between the rival commissioners. 

At a meeting of the civic board of control at Winnipeg, 
Man., tenders for the supply of cable, to be used in connection 
with the civic power scheme, were awarded to the Northern 
Aluminum Company, Shawinigan Falls, at a price of $148,050. 
The towers for the transmission cable will be supplied by the 
Manitoba Iron Works Company, Winnipeg, Man. 

The telephone system installed at Fernie, B. C., by the 
Kootenay Telephone Company, Ltd., is now in operation and 
arrangements are being made with the Crow’s Nest Pass Elec- 
tric Light Company to supply the city with electric light and 
power. So far no definite arrangement has been arrived at 
regarding the operation of the street-railway system. When the 
city was destroyed by fire last August all these public utilities 
were destroyed and more up-to-date apparatus has now been 
instailed. 


IMPORTANT DEVELOPMENTS. 
(Special Correspondence.) 

HUDSON RIVER POWER COMPANY FILES $500,000 CLAIM 
AGAINST GENERAL ELECTRIC COMPANY.—In an _ action 
brought by the Hudson River Power Company against the Gen- 
eral Electric Company for $435,000, the amount demanded repre- 
sents a bill for electric energy supplied to the General Electric 
Company by the Hudson River company and which the defend- 
ant has refused to pay until a bill for electrical apparatus fur- 
nished to the power company has been settled by the latter 
corporation. Besides the sum of $435,000 sued for by the Hudson 
River Power Company, the interest and other charges bring the 
claim against the General Electric Company up to over $500,000. 


JAPANESE ENGINEERS REPORT ON ELECTRIFICATION 
OF NATIVE RAILROADS—The Imperial Engineer Corps of 
Japan has recently completed an exhaustive report upon the 
practicability and economy of electrifying all the railways of 
the empire. The work settled to be done in eliminating steam 
railway traction in the zone of Tokio is to be begun at once. 
Other sections will be electrified as soon as the money can be 
found. Japan is well conditioned for generating hydroelectric 
power. The country is for the most part mountainous and has 
many rivers and streams that can be made to yield energy for 
hydroelectric power at very low cost. Japan has between two- 
and-one-half times and three times the average annual rainfall 
of the North Atlantic states, 


STORM DAMAGE IN CALIFORNIA—The long-distance 
power transmission companies of San Francisco are not giving 
out details as to the damage suffered by their lines in various 
parts of the state. Apparently the total loss is very large, though 
more widely scattered and not so heavy on particular lines as 
was at first supposed. The line of the Great Western Power 
Company, which went into operation only a couple of weeks ago, 
was down in the vicinity of Marysville and for a distance of 
eight or nine miles is badly damaged. The line of the Stanislaus 
Power Company, just acquired by the United Railroads of San 
Francisco, was broken at Oakdale, where a bridge was carried 
away, and was probably damaged further up the river. The 
Northern Electric Company lost several miles of railway track 
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and grade in Butte County, its Hamilton branch being put out 
of commission. The Pacific Gas and Electric Company, while 
escaping any large breaks, has a large amount of small losses 
to make good on its‘ various lines. The companies operating in 
the vicinity of Reno, Carson and Virginia, Nev., lost heavily, 
though particulars are not available. A. 


PERSONAL MENTION. 


MR. W. A. BISSELL, formerly traffic manager of the Santa 
Fe Railway Company, at San Francisco, has been elected presi- 
dent of the Livermore Water and Power Company, 


MR. G. W. ARMSTRONG, western manager of the Excello 
Arc Lamp Company, Chicago, gave a dinner and theatre party 
last Monday evening to his salesmen and office staff. 


MR. GEORGE W. SHOTWELL, whose death was noted in a 
recent issue, was not president of the Diehl Manufacturing Com- 
pany, of Elizabethport, N. J., as was erroneously stated. 


MR. G. W. ARMSTRONG, western manager of the Excello 
Are Lamp Company, was presented with an automobile, last 
week, by President Hirschberg, in appreciation of the excellent 
service he has rendered the company. 


MR. ARTHUR D. DANA, president of the Chicago Fuse Wire 
and Manufacturing Company, is on his way to Europe to enjoy 
a well-earned vacation, Mr. Dana will visit the principal cities 
of the Old World and will be gone about three months. 


MR. H. A. ROBBINS, formerly assistant electrical engineer 
of the Brooklyn Rapid Transit Company, has been promoted to 
superintendent of power and has already assumed charge of the 
department. Mr. Robbins is a graduate of the Pennsylvania 
State College, class of 1901. He came to the B, R, T. system 
immediately upon graduation. 


MR. F. W. MEYERS, formerly manager of the Universal 
Manufacturing Company, Chicago, severed his connection with 
that company January 1. Mr. Meyers is well known in western 
electrical circles, having been connected with the construction 
department of the Chicago Edison Company for over fifteen 
years. Besides being an electrical engineer, Mr. Meyers is a 
salesman of ability. While his plans for the future are not yet 
determined upon, he prefers to remain in the commercial end of 
the business and he now has several propositions under con- 
sideration. 


NEW MANUFACTURING COMPANIES. 


_ ST. LOUIS, MO.—The St. Louis Storage Battery Company 
has been incorporated with a capital stock of $200,000. P. 


OKLAHOMA CITY, OKLA.—The Electrical House Specialty 
Company has been incorporated with a capital stock of $25,000. 


WILMINGTON, DEL.—The Street Railway Truss Company 
kas been incorporated, with a capital stock of $100,000, to deal in 
electric-railway machinery. 


CHICAGO, ILL.—The Falzer Electric Company of Chicago 
has been incorporated with a capital stock of $2,500 to do a gen- 
eral electrical business. William Karr Steele, Clarence J. Silber 
and Mollie Filbrandt are the directors. 


INDIANAPOLIS, IND.—The Fisher Manufacturing Company, 
of South Bend, has been incorporated with a capital stock of 
$25,000, for the manufacture of electrical supplies. The incor- 
porators are Artemus, E. H. and Frederick W. Fisher. 


WILMINGTON, DEL.—The Lewis Burglar Alarm Company 
has been incorporated to manufacture electrical supplies and en- 
gineers’ outfits. The incorporators are J. P. Vance, B. L. Sto- 
necker and N, E. Neglay, all of Pittsburg, and the capital stock 
is $25,000. 


CHICAGO, ILL.—The Railway Telephone and Electric Com- 
pany, with a capital stock of $30,000, has been organized for the 
purpose of conducting a general manufacturing and sales busi- 
ness of electrical appliances, by Max W. Zabel, A. Miller Belfield 
and O. M. Wermich, 


TOLEDO, OHIO—A proposition of the W. G. Nagle Electric 
Company, of Toledo, to take over the plant of the United States 
Coin Register Company, at Monroe, Mich., has been accepted by 
the Council, on condition that a $5,000 bond is forthcoming. The 
Toledo concern agrees to give employment to a minimum of 
fifty people. President W. G. Nagle refuses to discuss the prop- 
osition at this time, and future plans are unknown, i. 


PROPOSALS. 


UNITED STATES POST OFFICES AT AUGUSTA, ME., AND 
ATLANTA, GA.—The office of the Supervising Architect, Wash- 
ington, D. C., will receive sealed proposals until March 2, for the 
installation of a conduit and electric wiring system for the United 
States Post Office and Court House Building at Atlanta, Ga., and 
for the construction, complete, of the post office at Augusta, 
Me., in accordance with drawings and specifications, which may 
be had from the custodians of the respective sites or at the office 
of the Supervising Architect. 








February 6, 1909 


TELEPHONE AND TELEGRAPH. 


(Special Correspondence.) 
COLUMBUS, N. D.—Paul Ware, of Flaxton, has purchased 
the Columbus telephone system. P. 


GEARY, ARK.—The Alfalfa Telephone Company has been in- 
corporated with a capital stock of $1,000. P. 


EASTON, MINN.—W. A. Cusick and others are planning — 
establishment of a telephone system at Easton. 


KEYSTONE, OKLA.—The Keystone Telephone Company a 
been incorporated by S. N. Alburty and others. 

MARATHON, TEX.—The Marathon Telephone Company fis 
established and will operate a telephone exchange. P. 


SALEM, S. D—Peter Dampman & Company are about to 
begin the construction of a telephone system at Salem. FE. 


GLENWOOD, WIS.—The West Wisconsin Telephone Com- 
pany has increased its capital stock from $12,000 to $20,000. Im- 
portant extensions are planned for this year. ; 


BOONE, IOWA.—The Iowa Telephone Company plans the 
expenditure of $25,000 in improvements this summer. A large 
part of the wire plant will be placed in cables. C. 


INKSTER, N. D.—The Parker Telephone Company, capital 
$50,000, has been incorporated by M. L, Dryburgh and Angus 
Johnson, of Medford, and J. R. Barry, of Inkster. C. 


MERCED, CAL.—The Dos Palos Telephone Company has 
peen incorporated at Merced by P. J. Thornton, H. T. Reynolds, 
A. S. Woodhouse, George Christian and thirty others. A. 


CARSON, IOWA.—Musson Bros. Company of Atlantic has 
become the owner of the telephone system formerly owned by 
W. J. Way. It is said that the new owners will install cables 
and other improvements, Cc. 


DILLON, MONT.—At a meeting of the Southern Montana 
Telephone Company, Leonard Eliel was elected president, and 
¥, A. Hazelbaker, secretary, treasurer and manager. A dividend 
of five per cent was authorized, C. 


COLUMBUS, N. D.—Paul S. Ware of Flaxton has purchased 
the local telephone system from E. L. Reynolds and transferred 
it to the Flaxton Telephone Company. Some of the rural lines 
from Columbus will be extended in the spring. C. 


CLARKSBURG, W. VA.—A company has been organized at 
Bridgeport for the purpose of building a telephone line to Oral, 
connecting with the Bridgeport Telephone Company’s system. 
J. W. Bartlett is president, and D. Q. Lawson, manager. 


MIZPAH, N. C.—The Quaker Gap Telephone Company has 
been granted a charter to build and maintain a telephone sys- 
tem, with an authorized stock of $3,000, of which $1,000 has been 
paid in. W. G. Slate, J. W. Slate and W. C. Slate are the incor- 
porators. B. 


MARYSVILLE, OHIO—The newly-organized Union County 
Farmers’ Telephone Company, at Marysville, will be ready for 
business within the next sixty days. The capital stock of the 
concern is $24,000. J. D. Coe is president and Charles Van- 
hining secretary. 13: 

PORTLAND, ORE.—The Postal Telegraph Company was suc- 
cessful in the local court in its fight against the Southern Pacific 
Railroad to compel the railroad company to give it a right-of- 
way along its track between Portland and California. The tele- 
graph company was also awarded damages to the amount of 
$66,600. A. 


ROCHESTER, MINN.—A meeting of all the telephone com- 
panies in southeastern Minnesota was held to perfect a tem- 
porary organization to be known as the Southeastern Minnesota 
Telephone Association. The object of the association is to bring 
the different companies into closer business relations. The fol- 
lowing officers were elected: F. S. Haines, Rochester, president; 
R. C. Cutting, Chatfield, secretary, and H. M. Tollefson, Kasson, 
treasurer. C. 


TOLEDO, O.—A bill has been introduced into the Ohio Legis- 
lature to compel the interchange of business between competing 
telephone companies, and to fix the rate of local and long-dis- 
tance service. The measure is fathered by Representative A. B. 
Canfield of Fulton County. He proposes a local rate of not more 
than $24 per year in cities of 100,000 population or less, and $6 
additional for each 100,000 or fraction thereof, and a long-dis- 
tance rate of not more than one-half cent per mile, shortest dis- 
tance, for five minutes’ conversation. The penalty for violation 
is the forfeiture of the charter. H. 


CHIHUAHUA, MEXICO—Juan Terrazas, president of the 
Chamber of Commerce of Chihuahua, is promoting the building of 
an extensive system of long-distance telephone lines in this state. 
He has the support of Governor Enrique Creel in the enterprise. 
It is planned to build a long-distance line from. Chihuahua to 
Casas Grandes, about 150 miles northwest. From Casas Grandes 
lines will radiate to a number of towns, including Nueva Casas 
Grandes, and the prosperous Mormon colonies of Dublan and 
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Juarez. One of these proposed lines will extend over into the 
state of Sonora, reaching the mining districts of that section. 
D. 


ELECTRICAL SECURITIES. 


While stocks were active last week, the general tendency 
was toward lower prices, with the copper market leading in the 
race to lower price levels. Discontent is still manifest at the 
slow recovery of general business, but this is held in many quar- 
ters to augur well for the stability of the improvement, and that 
though gradual in its development:a more stable basis will be 
reached and maintained. Leading railroads report a greater 
demand for cars, there being a diminution of some 21,000 in the 
number of idle carriers reported a fortnight ago. 

Dividends have been declared upon the following electrical 
securities: Boston Elevated Railroad Company; regular semi- 
annual dividend of three per cent, payable February 15. Susque- 
hanna Railway, Light and Power Company; regular semiannual 
dividend of two-and-one-half per cent on the preferred stock, 
payable March 1 to stock of record February 15. Chicago City 
Railway Company; an extra dividend of three per cent, payable 
February 10 to stock of record February 1. Cambridge Electric 
Light Company: regular quarterly dividend of two-and-one-half 
per cent, payable February 1. Dartmouth & Westport Street 
Railway Company; quarterly dividend of two per cent, payable 
February 1. Mexican Tramways Company; quarterly dividend 
of one-and-one-half per cent, payable February 1. Union Street 
Railway, New Bedford; quarterly dividend of two per cent, pay- 
able February 1. Whatcom County Railway and Light; semi- 
annual preferred dividend of $3, payable March 1. 


ELECTRICAL SECURITIES FOR THE WEEK ENDED JANUARY 30. 


New York: Closing. 
Allis-Chalmers common ...............++- 14% 
Allis-Chalmers preferred ................. 46% 
American Tel. and Tel. Company.......... 125% 
Brookivn Hanid ‘Tramait. «2.26. < ccsccinncsce 6814 
CEO PION fain os Scw enn a edteacwa 152% 
Interborough-Metropolitan common ....... 14% 
Interborough-Metropolitan preferred ...... 4016 
Kines County Pilectric. ... cccccccecdcecns 123 


Mackay Companies (Postal Telegraph and 
Canleey. CONNIE oe ac canara dadecascands 70 
Mackay Companies (Postal Telegraph and 
Cables) preferred 
Manhattan Elevated 
Metropolitan Street Railway............... 31 


ee 


New York & New Jersey Telephone....... 112% 
Wheto Cn ook nko hixeccccecccasownnss 68 
Westinghouse Manufacturing Company.... 79% 


In making its application for the listing on the New York 
Stock Exchange of $5,047,000 additional stock, the New York & 
New Jersey Telephone Company states that the new issuance is 
for the purpose of taking up outstanding obligations in the form 
of loans amounting to $2,300,000, the proceeds of which were used 
for general construction, and the balance of the issue will be 
utilized for the identical purpose in the future. 


Boston: Closing. 
Edison Electric Iluminating............... 252 
Massachusetts Blectric ...............cce0- 5914 
New England Telephone .................. 130 


Western Telephone and Telegraph pref.... 80 


The Massachusetts Electric Companies has sold $1,096,000 
six-per-cent preferred stock of its subsidiaries. the Boston & 
Northern and Old Colony Street Railway, the bulk being awarded 
to Hayden, Stone & Company, and the balance to a syndicate 
composed of Curtis & Sanger and Parkinson & Burr, at a good 
premium over the $110 a share paid therefor by the parent 
company originally to the subsidiaries. The new stock, tax 
exempt in Massachusetts. will probably be offered by the public 
at better than a four-and-one-fourth per cent basis. There were 
six bidders. 


Philadelphia: Closing. 
Flectric Company of America............. 11 
Electric Storage Battery common.......... 44 
Electric Storave Battery preferred........ 44 
PRifndohin Wilcetle oni cs vc cncccccces 11% 
Philadelnhia Rapid Transit................ 2734 


The gross earnings of the Philadelphia Rapid Transit Com- 
pany increased $23,000 in the first fourteen days of January. 


Chicago: Closing 
CHACHIY “TOIGIIGNG. 56 oc ecicwcececikdce seas 128 
Commonwealth Edison ................... 107% 


Metropolitan Elevated preferred........... 45 

National Carbon common 

National Carbon preferred................ 

The annual meeting of the National Carbon Company will 

be held February 22, at Trenton, N. J. Books closed February 2, 
and will reopen February 23. 











ELECTRIC RAILWAYS. 


(Special Correspondence.) 


SIOUX CITY, IOWA—The headquarters of the Sioux City- 
Spirit Lake Railway Company have been moved from Hartley to 
Sioux City. C. 

ALTURAS, CAL.—A franchise has been asked by B. F. 
Lynip and A. P. Cross for building 200 miles of electric railroad 
in Modoc County. A. 


WINONA, MINN.—The Winona Merchants’ and Business 
Men’s Association is interested in securing the construction of an 
electric line to Rushford. 


SAN DIEGO, CAL. The City Council has advertised for bids 
for the electric street-railway franchises asked for by the Point 
Loma Railway Company. A. 

FRESNO, CAL.—The Board of Supervisors have granted to 
the Fresno Traction Company a franchise for an extension of its 
line to the Wilson and North Fresno tracts. A. 


MISSOULA, MONT 
to J. R. Wharton, of Butte, for an electric-railway 
Missoula, the work to commence within six months. 


AMARILLO, TEX.—The Amarillo Improvement Company is 
to build an electric railway to San Jacinto Heights, a new addi- 
tion which has recently been placed on the market. 


EUGENE, ORE.—A franchise for an electric railway from 
Eugene to Florence has been applied for by J. Rodman, F. &. 
Dunn, Alton Hampton, George M. Miller and others. x. 


BELLINGHAM, WASH.—A thirty-year franchise has been 
granted to Edward Brown, Joseph Morrison, W. L. Hart, J. W. 
Welch, A. J. Welch, A. J. Craven and J. W. Rose for operating 
an electric street-railway system in Bellingham. A. 


ROME, GA.—The Rome Railway and Light Company has 
been granted permission by the Railroad Commission of Georgia 
to issue $750,000 worth of bonds, to. be used in refunding $500.009 
outstanding and $250,000 in making extensions and repairs. B. 


SAN FRANCISCO, CAL.—The Clear Lake Northern Railway 
Company has been incorporated, with a canital stock of $1,000,- 
000. by R. C. Burnett, R. M. Sims, Marion Vecki, W. I. Broveck 
and FE. Schwab. The company proposes to build an electric line 
in Lake County. A. 

WICHITA FALLS, TEX.—The street-railway franchise was 
awarded to J. A. Kemp and Frank Kell, of Wichita Falls, exe- 
cuting bond to have three miles of the street railwav in onera- 
tion within six months and to build the line out to Lake Wichita, 
five miles from town. 


SAN FRANCISCO, CAL.—The Oakland & Antioch Railway 
Company has been incorporated with a capital stock of $2,000,000, 
by A. W. Maltby, S. L. Naphtaly, Walter Arnstein, F. W. Smith, 
F. S. Brooks, H. A. Mitchell and Allan Pollak. The company pro- 
poses to build an electric line between Oakland and Antioch. A. 


GOSHEN, IND.—It is reported that the Winona Traction 
Company has arranged to take charge of the Syracuse Cement 
Company’s line between Wawasee and Milford. It is the purpose 
of the Winona company to extend the line around the lake to 
Vawter Park and thus afford the large number of cottages an 
interurban service. Ss. 


CLEVELAND, OHIO—Judge Tayler, who some time ago ap- 
pointed receivers for the traction lines, announced that fares 
would be raised commencing February 1. Under three-cent fares 
the lines have shown a deficit of approximately $125,000. It is 
probable that the fare on the Cleveland Electric Railway lines 
will be five cents, or eleven tickets for fifty cents. 


SALT LAKE, UTAH—Simon Bamberger, president of the 
Salt Lake & Ogden Railroad Company, has sold the company’s 
bond issue of $600,000 to the Harris Trust and Savings Com- 
pany, of Chicago. The proceeds will be used for the construc- 
tion of a power plant and the electrifying of the company’s 
steam road. It is understood that the power will be developed 
by“gas engines. A 

SAN FRANCISCO, CAL.—Frank D. Stringham, of San Fran- 
cisco, representing a company which will organize as the Stock- 
ton Tunnel and Railway Company, has asked for a franchise for 
a street railway along Stockton Street, San Francisco, from 
Market Street to the Bay at North Beach, and for permission to 
tunnel beneath the street under the Stockton Street hill from 
Sutter Street to Sacramento Street. A. 


LAFAYETTE, IND.—The directors of the Fort Wayne & 
Wabash Valley Traction Company have officially announced that 
work will begin soon on the remodeling and enlargement of the 
company’s power plant in Lafayette. The estimated cost is 
$200,000. It is the intention of the company to generate power 
for the traction lines and also to furnish current for the Indiana 
Lighting Company, which owns electric-light franchises in a 
number of Indiana cities. At present the traction company 
operates 109 miles of track, with current generated at the Fort 
Wayne plant. 


A fifty-year franchise has been granted 
system in 
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CLARINDA, IOWA—The Engineering Construction and Se- 
curities Company, Chicago, has secured a contract for the financ- 
ing and construction of an eighteen-mile railroad from Clarinda, 
on the C., B. & Q. Railroad, via College Springs, to Blanchard, 
Iowa, or Elmo, Mo., on the Wabash Railroad. Active work on 
the financing will begin next week, the work to be in charge 
of C, B. Judd, chief engineer, and C. A. Ross, of the company. 


JOLIET, ILL.—A license to incorporate has been issued to 
the Waukegan, Rockford & Elgin Traction Company. The prin- 
cipal office is at Waukegan and the capital stock is $1,500,000. 
It is proposed to construct an electric railway from Waukegan to 
Woodstock, Marengo, Rockford, Belvidere, Elgin, Antioch and 
Milburn. The incorporators are: Robert D. Wynn, Claire C. Ed- 
wards, John D. Pope, Fred Bairstow and Dr. John C. Foley, all of 
Waukegan. 


LIMA, OHIO—It is said that the deal has finally been per- 
fected for the interurban depot site, at Lima, for the Ohio 
Electric Railway Company. The site is located at the corner of 
East Market Street and Central Avenue, and cost about $32,000. 
Here will be erected a $50,000 depot which will house the Lima 
& Poledo, Lima & Springfield, Fort Wayne & Lima and Lima & 
Defiance lines. In addition it is said the Western Ohio will 
secure trackage and other rights. H. 


SALISBURY, S. C—A new street-car system in Salisbury, 
which will be a strong competitor for the Salisbury & Spencer 
Railway Company, will be known as the Piedmont Carolina Rail- 
way Company. A franchise has been granted for building a rail- 
way from Salisbury to East Spencer, to China Grave and Landis, 
nine miles south, and to the Yadkin Valley fair grounds, two 
miles north. Work has already begun on the line, which is to 
be in operation before the end of 1909. 


YELLVILLE, ARK.—The matter of getting the right-of-way 
over the streets of Yellville for an electric line has been taken 
up by the Commercial Club, which has appointed as a committee 
to draft a city ordinance W. E. Layton, S. W. Woods and A. W. 
Estes. A committee of three, consisting of H. R. Payne, T. L. 
Bond and A. W. Estes, was appointed to look into the matter of 
building another line from the city square to the railroad depot. 
The electric line is to be eventually built to the zinc mines in 
the Yellville district, DB: 


GUADALAJARA, MEXICO—It is planned by George Mitchell, 
of New York, and associates, to build and operate an electric 
railway between Guadalajara and the town of Mezquital del Oro. 
The latter place is situated in the state of Zacatecas. The line 
will be sixty-five miles long and will do a freight and passenger 
business. Its primary object is to afford an outlet for rich min- 
ing districts upon its route. Concessions for the proposed line 
have been obtained by Mr. Mitchell and associates from the 
state governments of Jalisco and Zacatecas. BE. D. Cruise is chief 
engineer with headquarters in Guadalajara. bp; 


LOS ANGELES, CAL.—The Pasadena Rapid Transit Com- 
pany has formally purchased the old Cycleway Company air-line 
right-of-way between Los Angeles and Pasadena, The road will 
be of standard gauge, double-track construction. The cars will be 
of steel, three doors on a side, and passengers will enter and 
leave from opposite sides, fares being collected at the stations. 
The construction will be entirely without grade crossings. The 
schedule on which the trains will run will make it possible to 
go from Los Angeles to Pasadena in twelve minutes, a gain of 
eighteen minutes over the time required at present. s 


WASHINGTON, D. C.—Plans of the Washington, Baltimore 
& Annapolis Electric Company to obtain a through service be- 
tween the centres of Washington and Baltimore have been dis- 
closed by the introduction of a bill in the House by Representa- 
tive Taylor of Ohio, granting a franchise through the streets of 
the capital. Behind the railway company which seeks the fran- 
chise are George T. Bishop, Frank H. Ginn, George A. Craig, 
William Hitz and G. Bowdoin Craighill, all of Cleveland, Ohio. 
The capital stock of the new company is $3,000,000. The pro- 
posed line would connect near the Mt. Olivet Cemetery at the 
District line with the electric road to Annapolis and Baltimore. 


SAN GERONIMO, CHIAPAS, MEXICO—The proposed ,rail- 
road that will run from San Geronimo, a station on the National 
Tehuantepec Railroad, to Merida, state of Yucatan, is being 
backed by S. Pearson & Son, Limited. This firm is operating 
the National Tehuantepic Railroad under lease from the gov- 
ernment. By a concession recently granted by the Mexican gov- 
ernment, the eighty miles of the mountain division of the pro- 
posed road is to be operated by electricity. Experts have made 
a thorough investigation of the conditions, and it is claimed that 
an electric road is. cheaper and better in every way through the 
mountains. This division will be between Tuxtla and San Cristo- 
bal. Some serious engineering and construction difficulties will 
be met at some places, as a part of the territory along the pro- 
posed right-of-way is exceedingly rough. S. Pearson & Son, Lim- 
ited, is exploiting oil fields at several points along the route of 
the contemplated road. The distance between San Geronimo and 
Merida by the proposed route is more than 540 miles. D 

















February 6, 1909 


ELECTRIC LIGHTING. 
(Special Correspondence.) 

ALBION, NEB.—Albion has voted bonds for an electric-light 
plant. 

CARLISLE, ARK.—W. O. Cook has purchased the Carlisle 
electric-light plant, BP: 

STEVENSVILLE, MONT.—C. D. McCarthy has been granted 
a franchise for an electric-light plant. P. 


BERWICK, LA.—The Berwick Lighting Company has been 
incorporated with a capital stock of $10,000. FE. 


DENTON, TEX.—Thos. E, Garey, of Baltimore, Md., has ap- 
plied for an electric- -light franchise at Denton. ie 


DANVILLE, ARK.—The Danville Electric Light Company has 
been incorporated with a capital stock of $100,000. FE. 


DUNLAP, IA.—Willard Mowrer, of Bloomfield, Neb., has pur- 
chased the Dunlap Light, Heat and Power Company. P. 


ELDORADO, ARK.—The Eldorado Light and Water Company 
has been incorporated with a capital stock of $50,000. Lig 


OELWEIN, IA.—The Oelwein Light, Heat and Power Com- 
pany is planning to spend $35,000 to improve its plant. Ee) 

PASADENA, CAL.—Pasadena is to vote on the issuance of 
$150,000 in bonds for the extension of the electric-light plant. 


EL RENO, OKLA.—The Chickasha Power Company has made 
application to furnish electric light and power to El Reno. P. 


ELKHART, IND.—The Board of Public Works is advertising 
for bids for a franchise the city will grant for supplying a water- 
works. Ss. 


JACKSONVILLE, ALA.—O, H. Heering, H. R. Rice and John 
P. Burke have incorporated the Calhoun Light and Power Com- 
pany, with $5,000 capital. B. 


PASCO, WASH.—The American Power Company has filed 
notice of the appropriation of 500 cubic feet of water from the 
Columbia River for power purposes. A. 


STEWARTVILLE, MINN.—The electric-light franchise has 
been granted to Anderson, Colby & Hammer, who are to have 
the plant in working order by June 1, C. 


EASTPORT, ME.—A special meeting of the City Council 
was held January 21 to consider an application for a franchise 
for an electric-light and power company. 


; CEDAR RAPIDS, IOWA—The Cedar Rapids Merchants’ Asso- 
ciation is planning to illuminate the heart of the business dis- 
trict with a double system of sidewalk poles. Cc. 


RENO, NEV.—Rollo H. Clapp, of Reno, has appropriated the 
entire flow of the Truckee River for power and other purposes. 
The water is to be diverted one-half mile below Reno. A. 


BAKERSFIELD, CAL.—The directors of the Kern Power, 
Transit and Light Company are considering plans for the 
doubling of the capacity of the company’s power plant. A. 


SPARTA, WIS.—The committee on street lighting has called 
on Jacob Cloos, consulting engineer, of Milwaukee, to advise 
as to the feasibility of installing a municipal lighting sys- 
tem, C. 


SAMSON, ALA.—The town of Samson has voted $25,000 
worth of bonds to build an electric-lighting and waterworks 
plant, The mayor, W. J. Gresham, can be addressed for informa- 
tion, 


PASADENA, CAL.—The City Council has called a special 
election for February 11 to decide on the proposed issue of 
$150,000 in bonds for the construction of a municipal lighting 
plant. A. 


SONORA, CAL.—D. A. Jones has filed notice of the appro- 
priation of 20,000 miners inches of water from the Tuolumne 
River, to be used for developing electric power and for irri- 
gation, A. 


TURON, KAN.—Charles McMurray intends to install an 
electric plant at Turon during the coming summer, and is 
desirous of getting in touch with the manufacturers of the neces- 
sary equipment. 


BOISE, IDA.—The Payette Electrical Company has filed 
articles of incorporation, the incorporators being R. C. Carter, 
Jess Hawley and Charles W. Mack. The capital stock of the 
company is $50,000. A. 


ATLANTA, GA.—The suburb of Edlewood having been an- 
nexed, the city has made arrangements with the owners of the 
$18,000 electric-light plant to furnish lights in the suburb at the 
same rate as in the city. Z 


DERMOTT, ARK.—The town of Dermott, 
common council, has decided to operate its own electric-light 


and power plant. The plant has been bought from W. H. 
Lephiew and will be enlarged. 


by act of its 
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MORELIA, MICHOACAN, MEXICO—A syndicate of Mexican 
capitalists, of which Salvador Echegaray is at the head, is to 
erect a hydroelectric plant at a point on the Lerma River in 
Michoacan, near the hacienda San Isidro. 


ABERDEEN, S. D.—The Aberdeen Light and Power Com- 
pany has installed an experimental light at Main Street and 
First Avenue. It consists of three tungsten lamps, two of sixty 
watts each and the other of 100 watts. C. 


LEBANON, ORE.—J. B. Lethwaite, who is interested in pa- 
per mills at Lebanon and at Oregon City, has appropriated water 
from the South Santiam River for the development of electric 
power for the operation of the paper mill at Lebanon. " 


INDIANAPOLIS, IND.—The Board of Public Works recently 
granted the Indianapolis Waterworks Company a new ten-year 
franchise, but the City Council has declined to ratify the grant 
until some of the terms are modified and others added. Ss. 


PATCHOGUE, N. Y.—The stockholders of the Patchogue 
Electric Light Company have voted to increase the capital 
stock of the company from $40,000 to $70,000 in order to pay 
for improvements made and for contemplated extensions. 


LYONS, GA.—The town of Lyons has begun construction 
work on a water system, upon the completion of which im- 
mediate steps will be taken toward installing a modern electric- 
lighting plant for the use of the town. §S. I. Hussey is among 
the promoters. L. 


MEMPHIS, TENN.—The Mammoth Springs (Ark.) Electric 
light Company has announced its intention of rebuilding its en 
tire plant, which was destroyed by fire a few days ago. It is un- 
derstood that the capacity of the plant will be larger than that 
of the one burned, 

CHICO, CAL.—The directors of the Sierra Electric Power 
Company met at Chico to consider plans for development of their 
rights on Digger Creek. It was officially announced that a 2,000- 
horsepower plant will be built as soon as estimates are com- 
pleted. This is to be increased later to 6,000 horsepower. A. 


LEXINGTON, VA.—The State Corporation Commission of Vir- 
ginia has been granted a charter to the Rockbridge Power Cor: 
poration of Lexington. The incorporators are: W. G. Mathews, 
president, Clitton Forge; Paul M. Penick, vice-president, Lex- 
mgton, and W. T. Paxton, secretary-treasurer, Buena Vista. 
‘fhe capital stock is $25,000. B. 


OREGON CITY, ORE.—The Clackamas Power and Irrigation 
Company has filed articles of incorporation. The capital stock 
of the company is placed at $15,000, and the incorporators are: 
Brice C. Curry, H. W. Hagerman, Adrian McCalmas, Joseph G. 
Mumpower and Louis Follansbee. The company will develop 
hydroelectric power for the operation of saw mills. A 

NEW WESTMINSTER, B. C.—The opposition to the granting 
of permission to the Vancouver Power Company to increase the 
height of Coquitlan Dam to sixty feet gained a victory when a 
stay of approval for one month was granted by the authocities. 
The fear is entertained in many quarters that the city’s sewer 
supply would be affected by the building of the dam. 


RICE LAKE, WIS.—The Rice Lake Milling and Power 
Company has sold the hydroelectric plant and all power rights 
and privileges, also the electric transmission lines and Cameron 
plant to the Red Cedar Valley Electric Company, which has 
been recently organized and which is owned largely by the 
original owners of the Rice Lake Milling and Power Company. 


OAKLAND, CAL.—The Great Western Power Company has 
awarded a contract for 300 tons of steel to the American Bridge 
Company for a distributing plant to be erected in Oakland. The 
company has also applied for a permit for this structure, which 
will be erected at the foot of Sixth Avenue at a cost of $50,000. 
The plans call for a_ steel-frame, reinforced-concrete build- 
ing. y 3 

SPOKANE, WASH.—The Washington Water Power Company 
has sold to Moffat & White and to Lee, Higginson & Co. $3,000,- 
000 in first refunding-mortgage five-per-cent bonds, to be dated 
July 1, 1909, and due July 1, 1939. The proceeds of the sale will 
be used to pay off the same amount in six-per-cent bonds which 
do not mature until July 1, 1911, but which are redeemable on 
July 1 of this year. A. 


LARAMIE, WYO.—The City Council has granted to Hartley 
C. Taylor, of Kansas City, a franchise for a hydroelectric light- 
ing plant, the power station to be not over sixty miles distant. 
Prices fixed in ordinance are less than half those now charged 
by the Laramie Light and Power Company, and the new com: 
pany agrees to pay two per cent of its earnings into the city 
treasury for twenty years, 

ATLANTA, GA—The newly organized $3,000,000 Piedmont 
Power Company has elected directors at .a recent meeting as 
follows: William L, Pell, David Woodward, William Nixon, J. S. 
B. Thompson, Sam F. Parrott, Frederick J. Paxon, S. D. Jones, 
Albert Howell, Jr., and Louis B. Magid. The company proposes 
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to bring electric power to Atlanta for manufacturing purposes, 
from hydroelectric plants to be constructed at outlying power 
sites, : ia, 

RICHMOND, IND.—Receipts of the Richmond municipal elec- 
tric-lighting and power plant for 1908, as shown by the report of 
the superintendent, Charles H. Rogers, were $75,818.78. The 
operating expenses were $44,022.33, and building and equipment 
account, $12,069.40. The building and equipment expense was ap- 
pertioned as follows: Transformers, $2,252.03; meters, $3,111.67; 
wire, $3,495.32; sundry equipment, $2,210.38. The total disburse- 
ments were $56,091.73. 


PORT JERVIS, N. Y.—At public sale the properties of 
the Port Jervis Electric Light, Gas, Power and Trolley Com- 
pany were bought in by Attorney Crowell, representing Wheeler, 
Curtis & Haight, lawyers for the Knickerbocker Trust Com- 
pany ot New York city, to satisfy a judgment of $325,605.28 
held by the trust company as trustees for the bondholders. 
The electric and gas plants brought $225,000 and the trolley 
$25,000. A reorganization will take place. 


ROCHESTER, N. Y.—The Bausch & Lomb Optical Company 
has begun the substitution of electricity tor steam in its plant 
at St. Paul and Vincent streets, Rochester, and within the neat 
tive mouths the entire plant will be equipped for operation by 
electricity. The power will be supplied by the Rochester Rail- 
way and Light Company, and the delivery was begun with 500 
horsepower. When the entire plant is operated by electricity, 
there will be a total of 1,500 horsepower in use. 


MONTEREY, MEXICO—Notices from Laredo, Tamaulipas, 
call for bids trom parties or companies desirous of securing a 
concession ior the erection and maintenance of an electric-ligit 
plant and system in that city, as the city contract made with the 
Laredo (Texas) company across the river expires this year and 
the municipal government is desirous of having such a plant 
within its own confines. The city offers as an inducement a long- 
time coutract for lighting the streets and public buildings. 


GUADALAJARA, MEXICO—A large hydroelectric plant is 
soon to be installed at a point on the Santiago Kiver by Manuel 
Cuesta, of Guadalajara, Part of the power generated by the 
plant will be transmitted to Lake Chapala to operate electric 
pumps there for the irrigation of large tracts of land. Mr. Cuesta 
has obtained valuable waterpower rights on the Santiago River 
from the Mexican government. It is his intention to have the 
hydroelectric plant in operation before the end of the year. D. 


ASHEVILLE, N. C.—The electric lines and equipment of the 
Biltmore estate of Geo, W. Vanderbilt have been sold to the 
Asheville Klectric Company. C. #, Waddell will remain in charge 
ot the Biltmore interests, supplying light and power to the Bilt- 
more House, the village, Kenilworth Inn, etc. kxtensions and im- 
provements, aggregating over $100,000, are contemplated during 
the present year. Mr. Vanderbilt some time before disposed of his 
telephone interests to the Asheville Telephone Company. L. 

AUGUSTA, GA.—The dam of the Twin City Power Company, 
60 feet high and capable of developing 48,000 horsepower, is to 
be begun as soon as the Government engineers approve plans laid 
before them. It will require eighteen months to build the dam 
aud plant. The Ambursen Hydraulic Construction Company, 170 
Federal Street, New York city, has the construction contract. 
The oflice of the Twin City Power Company is at 10 Bridge 
Street, New York city. Nisbet Wingfield is the engineer at Au- 
gusta, B: 


URUAPAN, MICHOACAN, MEXICO—A large hydroelectric 
plant, which will furnish power for mining and other forms of 
industry in the town of Uruapan and other places in the same 
locality, is to be installed at the waterfalls of Cupatitzio, state 
of Michoacan, by a syndicate of Mexican and American capital- 
ists, Transmission lines will be built to Uruapan and other 
towns to which power will be furnished. F. Rodriguez has ob- 
tained a concession from the government for the installation of 
the plant. D. 


OAKLAND, MD.—The Youghiogheny Power Company has 
been incorporated with the following directors for the first 
year: Clifford L. Pullin and Heber Crane, New York city; 
Carleton M. Moody, Philadelphia, and William A. Morgart, Cum- 
berland. The principal office of the company will be at Friends- 
ville, Garrett County, and the capital stock is $100,000. The 
purpose of the corporation is to develolp the waterpower of 
the Youghiogheny and its tributaries in Sang Run, Accident 
and Selbysport districts in Garrett County. 


GUANAJUATO, MEXICO—On account of the increased de- 
mand for electric power to operate the mines of the local district, 
the Guanajuato Light and Power Company will erect another 
hydroelectric plant of 9,000 horsepower capacity at El Duro, state 
of Michoacan, where the power plants of the company are situ- 
ated. The company now operates two hydroelectric plants at El 
Duro, which have a combined capacity of 11,000 horsepower. The 


transmission lines of the company are 160 miles long, the dis- 


ELECTRICALGREVIEW AND WESTERN ELECTRICIAN 





Vol. 54—No. 6 


tance from El Duro to Guanajuato. A double power-transmission 
line was recently completed to places in the Guanajuato district. 
Mining operations in this district have increased greatly since 
the establishment of electric power by the Guanajuato Light and 
Power Company. D. 


TOLEDO, OHIO—Should the recommendation of Receiver 
J. W. Harbaugh be adopted by Federal Judge R. W. Taylor, the 
Tiffin, Ohio, electric-lighnt plant will be sold, and the gas plant 
with which it is connected will be operated separately. The 
reports of the receiver just filed show that the electric plant is 
bonded for $50,000, and the gas plant for $125,000. Of these 
bonds $103,000 are still outstanding. The receiver asserts that 
the electric plant is in a poor state of repair and that it would 
be necessary to expend about $15,000 to replace wornout equip- 
ment. H. 


CHARLOTTE, N. C.—Following the announced purpose on 
the part of the Southern Power Company to furuish electricity 
tree tor six months to those who are not now consumers, but 
wo will have taeir residences wired, the Charlotte Electric Rail- 
way, Light and Power Company is out with a sweeping proposi- 
tion offering electricity tree tor six months, provided a contract 
is signed to use electricity at the regular rate for eighteen 
months thereafter. Another proposition by the Charlotte Elec- 
tric Railway, Light and Power Company is also made to old pa- 
trons, promising them a twenty-five-per-cent discount for the first 
tour months ot the present year on all bills tor light service. 


SAN FRANCISCO, CAL.—The Central Oakland Light and 
Power Company has been incorporated with an authorized cap- 
ital stock of $1,250,000, by J. K. Moffitt, M. S. Wilson, A. M. 
Hunt, James Fisher, M, D. Levinson, Frederick G. Cartwright 
and C. N. Beal. It is given out that the company will erect a 
steam-generating plant and enter into competition with the Oak- 
land Gas, Light and Heat Company in the electric-lighting fieid 
in Oakland, but that later the company will probably ‘secure 
current trom the proposed hydroelectric plant of the Bay Cities 
Water Company on the American River. C. N. Beal, one of the 
directors, is president of the Bay Cities Water Company. A. M. 
Hunt, a well-known electrical engineer, who is also one of the 
directors, is drawing plans tor the proposed steam-power plant 
in Oakland. A. 


MEXICO CITY, MEXICO—The contract has been let by the 
Mexican Light and Power Company, of Mexico City, for the 
construction of three tunnels and canals, which will divert water 
to the reservoirs of the company at Necaxa, so that the available 
waterpower may be increased at Necaxa, from territory outside 
of the watershed of the Necaxa River. The length of the longest 
tunnel will be 4,500 feet and the other two will be about 1,200 
feet long. The canal will be about two miles long. Two addi- 
tional dams at Necaxa are being constructed to hold the diverted 
water, One dam will have a capacity of about 800,000 cubic 
metres and the other about 250,000 cubic metres. The reservoir 
formed by the Los Reyes dam, which was only recently com- 
pleted, has a capacity of 12,000,000 cubic metres of water. The 
new Laguna reservoir, which has a capacity of about 44,000,000 
cubic metres, is now almost filled with water. D. 


ASHTABULA, OHIO—According to the report of the Ash- 
tabula municipal lighting plant, this station has more than paid 
for itself and is earning over $7,000 per year and has a credit 
of $32,000 in the bank, with which to pay the $22,000 worth of 
bends still outstanding. According to the annual report of Su- 
perintendent Palmer the gross earnings for the plant for 1906 
were $35,285.42, while the margin of earnings over the expenses 
of the year was $7,741.26. Neither of these items include any 
allowance for current for are lights furnished the city by the 
plant for street lighting and for which nothing is paid by the 
city. If credit for this large item was given on the basis that is 
usual in other cities, says the report, the plant would show about 
$10,000 more for the year. The investment of the city of Ash- 
tabula in the plant at the start, and for which it is indebted, 
is placed at $57,682.65. There are about $22,000 of the bonds of 
the plant still outstanding. The plant now has to its credit a 
bank account of $32,827.79, 


DATES AHEAD. 


Minnesota Electrical Association. Second annual meeting, 
Nicollet Hotel, Minneapolis, Minn., March 18-19, 1909. 

Worcester Mechanical and Electric Exposition. 
Hall, Worcester, Mass., March 27-April 3. 

Omaha Electrical Show. Omaha Auditorium, Omaha, Neb., 
May 6-15, 

National Electric Light Association, 
lantic City, N. J., June 1-4. 

American Railway Master Mechanics’ 
convention, Atlantic City, N. J., June. 

Master Car Builders’ Association. 
Jantic City, N. J.,. June. 


Mechanics 


Annual convention, At- 
Association. Annuidl 


Annual convention, At- 








February 6, 1909 


INDUSTRIAL ITEMS. 


THE ELECTRIC STORAGE BATTERY COMPANY, Philadel- 
phia, Pa., is distributing an attractive glass paperweight advei- 
tising its well-known “txide” battery tor electri¢ vehicles and 
for ignition. One of these will be forwarded upon request to any 
of the sales offices of the company. 


THE CENTRAL ELECTRIC COMPANY, Chicago, is distribut- 
ing a new folder descriptive of its guy anchors for use in con- 
structing telegraph, telephone and electric-light lines. A number 
of illustrations show the application of these anchors. A copy 
ot this circular will be sent upon request. 


THE ILLINOIS TRACTION SYSTEM, one of the largesi 
electric interurban railway systems in the country, is sending 
out a large map of Illinois as a calendar for 1909. By compari- 
son With similar maps sent out for previous years, the steady 
vrowth of the system is readily made clear, 

THE DEARBORN DRUG AND CHEMICAL WORKS, which 
makes a specialty of its well-known feed-water treatment tor 
poilers, has prepared for distribution among boiler users and 
uthers of its friends a large calendar tor 1909, at the top of 
cuch of whose pages are shown views in the offices, laboratories 
and factories of the company, 


THE STAVE ELECTRICAL COMPANY, New York, N. Y., 
which showed a complete exhibit of Stave flaming-arc lamps ai 
ine Chicago EKlectricai Show, has experienced such an increase in 
its business that it has been necessary to establish branches in 
wany parts of the country, including Chicago, Cleveland, Daven- 
port, Detroit, Pittsburg ana Philadelphia. 

THE BALL ENGINE COMPANY, Erie, Pa., in order better 
.o serve its increasing clientage in the Southern States, has 
opened an office in the Empire Building, Atianta, Ga., with B. C. 
tenneil, M. E., as sales manager. ‘ne many installations of 
trie Ball engines in the electric-light and power plants of the 
south attest the favor in which this high-grade engine is held. 


THE F, BISSELL COMPANY, dealers in wholesale electrical 
supplies and machinery, ‘'oledo, Ohio, makes a miniature hatchet 
the subject of its February calendar card, accompanied by the 
appropriate remark that “it cuts no ice with us whether the job 
is large or small—we’ll handie it, and in a satisfactory manner, 
too. Our real forte,’ says the Kissell Company, “lies in filling 
uli orders with good material, billing at right prices, and ship- 
ping quick.” 


s 

THE STANDARD ROLLER BEARING COMPANY, of Phila- 
delphia, supplementing its established testing department, has 
secured Henry Souther, the well-known engineer of Hartford, 
Conn., to devote a large part of his time to its interests as 
consulting engineer. Mr. Souther’s services have recently been 
employed to some extent by this company in this direction, and 
the above arrangement is the outcome of the satisfactory resuits 
obtained in the betterment of its product, 


ROBERT W. HUNT & COMPANY, consulting and inspecting 
engineers, have engaged the services of John Cargill, who will 
make his headquarters at the firm’s New York office, 90 West 
Street. 
and reports upon railway and other corporate properties, for 
which his experience, gained while connected with the Pennsyl- 
vania lines, the British Westinghouse Company, the Metropolitan 
Railway Company, of London, and other organizations, has pre- 
pared him. 


THE GENERAL ELECTRIC COMPANY has recently issued 
bulletin No. 4637, illustrating and describing its various styles 
and sizes of miniature tungsten lamps for battery service. The 
high efficiency of the tungsten filament renders it especially 
suited to the production of an ideal battery lamp where efficiency 
is necessarily a prime requisite. The bulletin describes battery 
lamps, novelty lamps, surgical lamps, Iamps for limousine-auto- 
mobile lighting, and various other styles with miniature bases 
and bases adapted for use in standard sockets. 


THE KELLOGG SWITCHBOARD AND SUPPLY COMPANY, 
Chicago, has issued an attractive little booklet, the front cover 
illustrating the factory and cut to the shape of the building, con 
taining numerous views and descriptive matter of some new 
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switchboard installations recently made by the company. Bul- 
letin No. 40, describing the company’s new pole-changer, will be 
sent on request. It is illustrated with views of the apparatus. 
The Kellogg company will send to those interested in construc- 
tional and line material, etc., its recently revised price list, 
which is complete, covering this entire line. If desired, bulletin 
No. 17, descriptive of line material and supplies, will be for- 
warded with the price list. 


THE TEMPERATURE ANNUNCIATOR AND ELECTRIC 
MANUFACTURING COMPANY, Minneapolis, Minn., has placed 
on the market an automatic fire-alarm device, which consists of 
a metallic thermometer, on the face of which have been placed 
two adjustable electrodes; these two electrodes and the pivot 
which swings the pointer are connected in a battery and bell 
circuit. When the pointer, moved by the lamina, which is actu- 
ated by the rise in temperature, reaches the point of high or 
low temperature upon which the upper or lower electrode may 
be set, contact ensues and the electric circuit is closed, with the 
result that an alarm is sounded by the electric bell. Col. W. G. 
Stewart is president of the company, which has offices in the 
Sykes Block, Minneapolis. 


THE KEYSTONE LUBRICATING COMPANY, Philadelphia, 
has printed an attractive brochure, bearing the titie “Grease 
Versus Oil,” and containing instructive comparisons of the efli- 
ciency of the two classes of lubricants. Some of the inner rea 
sons for the extensive use of the liquid lubricant, oil, at tue 
present day, to do the work that should properly be done by 
grease, are interestingly explained; and the evolution of Key- 
stone grease, defined to be a pure, natural product, free from 
the harmful ingredients and objectionable features of ordinary 
greases, are convincingly set forth. A feature of the argument 
for Keystone grease as an ideal lubricant, at minimum first cost 
and operating cost, is an account of exnaustive tests made by 
the head chemist of William Cramp & Sons, the Philadelphia 
shipbuilders, on the chemical constitution and mechanical and 
anti-friction qualities of the product. This booklet, of which 
many thousands have been printed and distributed, may be ob- 
tained gratis on application to the company, 


THE C. J. LITSCHER ELECTRIC COMPANY, Grand Rapids, 
Wis., was incorporated on January 1 as jobbers of electrical 
supplies. The company is handling a complete line of electrical, 
telephone, automobile and boat supplies, and as the only jobbing 
house in Michigan west of Detroit, is in a particularly %o0od loca- 
tion to handle business from this section. The officers of the 
company are: C. J, Litscher, president; S. C. MacNeil, vice-presi- 
dent, and J. M. Loudon, secretary and treasurer. Mr. Litscher 
is well and favorably known to the trade as having been the 
Michigan representative of the Illinois Electric Company for the 
past eight years, and brings to the new company .a host of 
friends his pleasing personality and fair business methods have 
won for him. Mr. Loudon is also well known among the central- 
station men of Michigan in his connection with the Boardman 
River Electric Light and Power Company, of Traverse City, Mich. 
Business with the new company is stated to have started very 
favorably, with every indication of continued success. 


THE DARLEY ENGINEERING COMPANY, 149 Broadway, 
New York city, has been awarded the contract for the ashes- 
handling and storage plant for the United States Navy Yard at 
Charleston, S. C. The contract calls for one of the company’s 
eight-inch patented suction conveyors, with a_twenty-five-ton 
storage tank. Other orders have been received for the navy 
yards at New York and Philadelphia, and for the Soldiers’ Home 
at Washington. Armour & Company have just awarded the com- 
pany a contract for an eight-inch suction conveyor for their 
South Omaha plant. This makes the fourth order of this kind 
awarded by Armour & Company, the other plants being installed 
at the Chicago Glue Works, the East St. Louis packing plant and 
the Sioux City Packing Company. The recent order from the 
American Steel and Wire Company for an eight-inch conveyor for 
its Rankin plant makes the third order for these conveyors so 
far from the United States Steel Corporation, and two orders 
from the American Steel and Wire Company. The Quincy Mar- 
ket Cold Storage and Warehouse Company, Boston, Mass.,. has 
just placed an order for a similar conveyor for its Richmond 
Street plant. 


RECORD OF ELECTRICAL PATENTS. 





Issued (United States Patent Office) January 26, 1909. 


910,498. COMPARATIVE RECORDING APPARATUS. James M. 
Boyle, New York, N. Y., assignor to Sanderson & Porter, New 
York, N. Y. Filed April 1, 1907. An electrically-controlled 
apparatus for recording the successive weight changes in 
articles during a process in which they pass from station 
to station in successive steps of the process, 


910,498. PROCESS OF MANUFACTURING CHEMICAL COM- 
POUNDS. Courtland F, Carrier, Jr., Elmira, N. Y. Filed 
June 5, 1906. This process of manufacturing sodium oxides 
by electrolysis consists in adding metallic sodium to a bath 
of melted Na NO, and NaOH. 
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910,548. ELECTRIC METER. Robert C. Lanphier, Springfield, 
Ill., assignor to Sangamo Electric Company, Springfield, Il. 
Filed August 23, 1905. A mercury motor-type meter has a 
thin driving disk floating in a mercury chamber and impelled 
by the main current under the influence of the field created 
by the pressure circuit, 


910,549. ELECTRICAL INDICATING INSTRUMENT. Robert C. 
Lanphier, Springueld, lil., assignor to Sangamo Electric Com- 
pany, Springtieid, lu, Filed September 21, 1907. Immersed 
in the mercury Chamber is a vane so shaped that successive 
radii diminish in iength, whereby the etrective path of the 
current passing through the vane decreases in length as the 
current increases. 

910,550. MOTOR-METER FOR ALTERNATING CURRENTS. 
Kobert C, Lanphier and Jacob H. Hodde, Springfield, lil, as- 
sighors to Sangamo Hilectric Company, Springneid, lil. tbiled 
Juiy 6, 1908. ‘’he construction of an aiternating-current in- 
tegrating watt-hour meter is described. 


910,558. INSULATED RAIL JOINT. James MacMartin, Albany, 
N. Y. Filed February z3, 19v7. Insulating blocks are placed 
between the webb ot the rail and the fish plates, there being 
insulating sheets between the flanges and the base plate 
and simiiar bushings around the bolts, 


910,561. CONTROLLER. Joseph F. Menningen, Oakley, Ohio, 
assignor to Allis-Chalmers Company and the Bullock Electric 
Manutacturing Company. Filed December 30, 1907. A con- 
trolier is biased to off position when near this position and 
biased to running position when near this on either side 
thereof, 


910,581. ELECTRIC FURNACE. James H. Reid, Newark, N. J. 
Filed August 22, 1908. A number of arc-producing electrodes 
and resistance. elements extending into the arc produced 
thereby are adapted to torm a crucible on which the charge 
rests during treatment, 


910,582. ELECTRIC FURNACE, James H. Reid, Newark, N. J. 
Filed November 9, 1908. The crucible is formed by a number 
of converging electrodes having different phases of the poly- 
phase current flowing through each and an electrode adapted 
to extend into the top of tne charge supported on the elec- 
trodes and connected to the neutral point of the system. 


910,590. AUTOMATIC BRAKING OR SIGNALING SYSTEM. 
Francis H. Shepard, Pittsburg, Pa., assignor to Westinghouse 
Electric and Manufacturing Company. Filed February 20, 
1906. The car carries an axle-driven generator developing 
voltage proportional to its speed. The brakes and signals 
are actuated when the comparative value of this voltage and 
that of a signal circuit along the track reaches a certain 
amount, 

910,593. ELECTRIC BLOCK-SIGNAL SYSTEM. Paul J. Simmen, 
Los Angeles, Cal, Filed April 22, 1908. Provides auxiliary 
rail sections co-operating with one of the sectionalized main 
rails and the other continuous main rail. 


910,596. TROLLEY CUT-OUT. Francis M. Spaid and Fred F. 
Green, Buffalo, Ohio. Filed February 27, 1907. At a section 
point in a trolley line is a switch pivotally mounted between 
the sections and arranged so that the trolley wheel throws it 
into open and closed position according to the direction of its 
travel. 

910,608. TELEPHONE RECEIVER. Alfred Stromberg, Chicago, 
Ill. Filed October 2, 1906. This receiver has a diaphragm 
with a reinforced edge consisting of a ring of spun brass. 


910,604. SYSTEM OF CONTROL, Emmett W. Stull, Norwood, 
Ohio, assignor to Allis-Chalmers Company and the Bullock 
Electric Manufacturing Company, Filed June 8, 1906. A con- 
troller for four series motors consists of a single drum ar- 
ranged to connect the motors in full series, in multiple series 
and in full parallel and to vary a resistance in the circuit 
at the beginning of each step and then gradually to cut 
it out, 

910,628. RENT-COLLECTING MEANS FOR TELEPHONE 
SERVICE. Richard Yearneau, Clark, S. D. Filed May 15, 
1907. An electromagnetic check-holding and circuit-controll- 
ing device. 

910,638. ALTERNATING-CURRENT MOTOR SYSTEM. Charles 
S. Bradley, New York, N. Y., assignor to General Electric 
Company. Filed May 7, 1906. An induction motor-generator 
has condensers in circuit with its secondary and a centrifugal 
regulator for cutting variable portions of the condensers out 
of circuit. 


910,648. APPARATUS FOR MAGNETIC TREATMENT OF DIS- 
EASES. Reuben §S. Clymer, Allentown, Pa. Filed December 
27, 1907. Consists of a number of electromagnets having 
their like polar ends connected in multiple and flexible mag- 
netic strands leading from these ends to pole-pieces carried 
by the free ends, 


910,649. REGULATION OF DYNAMO-ELECTRIC MACHINES. 


William F. Dawson, Schenectady, N. Y., assignor to General 
Electric Company. Filed July 2, 1902. A series-wound 
booster has a supplemental winding, a resistance in series 
therewith and means for rapidly making and breaking a 
shunt about this resistance. 


910,658. SYSTEM OF LIGHTING BY ARC LAMPS. Richard 


Fleming, Lynn, Mass., assignor to General Electric Company. 
Filed March 6, 1907. An alternating-current series circuit 
has magnetite arc lamps connected alternately in reversed 
manner so that they offer greater resistance to flow of cur- 
rent in one direction than in the other. 


910,661. CIRCUIT-CONTROLLING DEVICE. Henry Geisenhéner, 


Schenectady, N. Y., assignor to General Electric Company. 
Filed January 14, 1907. Combined with an electric motor is 
a controlling resistance and pivoted vanes actuated by wind 
pressure from the motor for cutting out portions of the re- 
sistance, 


910,664. MAGNETIC SEPARATOR. Charles M. Green, Lynn, 


Mass., assignor to General Electric Company. Filed Decem- 
ber 10, 1904. Two parallel magnetic rolls are provided with 
peripheral teeth that are wedge shaped and inclined down- 
ward relative to the field of force between the rolls. 


910,670. ARC LAMP. Cromwell A. B. Halvorson, Jr., Lynn, 


Mass., assignor to General Electric Company. Filed January 
16, 1907. The lamp has a main chimney connecting the hood 
and platform, and within it a movable auxiliary chimney en- 
gaged by the clutch mechanism, 






























































910,550 —ALTERNATING-CURRENT MOTOR METER. 


910,676. AUTOMATIC STARTING DEVICE FOR ELECTRIC 


MOTORS. Ivan Hansen, Malden, Mass., assignor to General 
Electric Company. Filed April 18, 1906. A phase-splitting 
starting device for a single-phase induction motor. 


910,682. ELECTRIC HEATER. George H. Hill, Schenectady, N. 


Y., assignor to General Electric Company. Filed July 9, 
1908. The heating element is provided with an electromag- 
netic circuit-closing device having double windings and a 
thermostatic switch arranged to connect the windings so as 
to operate in unison in one position and in opposition in the 
other, 


910,690. DRIVING MECHANISM FOR REGISTERING MA- 


CHINES. Charles F, Kettering, Dayton, Ohio, assignor to 
the National Cash Register Company, Dayton, Ohio. Filed 
June 9, 1905. An electric driving device comprises a mag- 
netic clutch connecting the motor and driven member and a 
magnet-operated switch. 


910,702. RAILWAY AND VEHICULAR DEVICE FOR PUR- 


POSES OF AMUSEMENT. Percy Marshall, Blackpool; 
Charles C, Metcalfe, Sale, and Walter Knowles, Bolton, Eng- 
land, Filed March 14, 1908. An electric car running on a 
closed track is controlled by semiautomatic switches. 


910,725. ELECTRIC HEATING DEVICE. Alfred E. Reimers, 


New York, N. Y. Filed December 26, 1907. The heating unit 
is wound in a space between a central form and a distance 
plate. 


910,730. GUARD COVERING FOR THIRD RAILS. Edmund M. 


Schollenberger, Chicago, Ill., assignor of one-third to Haldor 
C. Peterson and one-third to George Roth, Chicago, Ill. Filed 
June 4, 1908. Consists of elastic side walls pivoted to the 
base of the rail and adapted for free lateral movement with 
respect to the rail. 
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910,736. ELECTRIC LAMP AND METHOD OF MAKING THE 
SAME. Charles P. Steinmetz, Schenectady, N. Y., assignor 
to General Electric Company. Filed November 17, 1902. A 
mercury-vapor lamp has an enclosing chamber formed out of 
fused quartz and connections therefor formed out of a com- 
position of nickel and steel. 


910,742. CIRCULAR LOOM. Charles Thibodeau, Chelsea, Mass., 
assignor to American Circular Loom Company, Chelsea, Mass. 
Filed September 25, 1907. A machine for making circular 
loom is described in detail, 


910,748. VARIABLE RESISTANCE. Elihu Thomson, 
scott, Mass., assignor to General Electric Company. Filed 
September 28, 1905. Comprises a mass of granular silicon 
and means for varying the pressure therein. 
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910,638.—CAPACITY REGULATING DEVICE. 


910,760. DEFLECTOR FOR ELECTRIC FANS. Montraville M. 
Wood, Schenectady, N. Y., assignor to General Electric Com- 
pany, Filed October 10, 1904. The deflector is arranged to 
be revolved by the air blast, a friction brake regulating the 
speed of the deflector. 


910,762. AUTOMATIC MOTOR STARTER. William C. Yates, 
Schenectady, N. Y., assignor to General Electric Company. 
Filed May 9, 1908. A number of automatically-operated 
switches first connect the motor through a voltage-controlling 
pots to a two-phase supply circuit and then directly to the 
circuit. 


910,795. RESISTANCE. John L. Dinsmoor, New York, N. Y., 
assignor to Hermann M. Hirschberg, New York, N. Y. Filed 
January 29, 1908. A ventilated casing contains a number of 
resistance elements each oval-shaped in cross-section and 
, assembled in overlapping order and free from contact with 
each other. 


910,797. TROLLEY HEAD. William E. Donnelly and William L. 
Goyette, Chicopee Falls, Mass. Filed April 28, 1908. The 
trolley pole is interlocked with the head. 

910,798. ELECTRIC HOIST. William O. Duntley, Chicago, III., 
assignor to Chicago Pneumatic Tool Compary, Chicago, Til. 
Filed July 30, 1907. The motor has a number of armatures 
and a field magnet common to all. 


910,799. INSULATOR PIN. Samuel J. Edmiston, Greenwich, N. 
Y. Filed June 26, 1908. This pin has a platform and a 
bent portion at its upper end, a bored plug receiving the 
pin being interposed between the platform and the bent por- 
tions thereof. 


910,822. SECONDARY BATTERY. Henry F. Joel, Forest Gate, 
England. Filed August 10, 1907. The cylindrical positive 
grid has vertical ribs projecting radially therefrom and the 
cylindrical negative grid is concentrically disposed around 
the positive one and has inwardly projecting vertical ribs. 


910,884. ELECTROMAGNETIC STAMP BATTERY. James P. 
Lynn, Trafalgar, Kalgoorlie, Western Australia, Australia. 
Filed June 10, 1907. The stamp stems have enlarged portions 
and sleeves each carrying a magnet in which the enlarged 
portions reciprocate, 


910,885. ELECTRIC SWITCH. Barnett W. Macy, Orlando, Fla. 
Filed September 20, 1907. A contact arm mounted upon a 
shaft terminates in spring contact fingers that sweep over 
a set of contact buttons. 


910,842. ELECTRIC TERMINAL CLIP. George McIntyre, Jersey 
City, N. J. Filed August 2, 1906. Is made from a single 
piece of spring wire doubled up to form a resilient eye and 
a loop for engagement with a binding post. 
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910,873. TELEPHONE-RINGING SYSTEM FOR PARTY-LINES. 
Charles A. Simpson, Chicago, IIl., assignor to Kellogg Switch- 
board and Supply Company, Chicago, Ill. Filed November 30, 
1907. Contains a bridged condenser, a cord circuit having a 
bridged clearing-out signal and a relay adapted to complete 
a shunt about this signal for a short time after ringing. 


910,877. ELECTRIC-LIGHT SHADE. Theodore Smith, Chicago, 
ill., assignor to Theo. Smith Manufacturing Company, Chi- 
cago, Ill. Filed October 3, 1904. Comprises an elongated 
neck to be attached to the lamp socket and a forwardly pro- 
jecting reflector movable about the socket. 


910,892. FIELD MAGNET OR THE LIKE. Charles P. Bary, 
Neuilly-sur-Seine, France, assignor to Société Anonyme des 
Voitures Electriques Védrine, Neuilly-sur-Seine, France. Filed 
October 24, 1905. The section of the central part is twice 
as great as that of each of the lateral prolongations, the 
distance between two poles being equal to or less than twice 
the width of the central part. 


910,894. PROCESS OF MAKING TITANIUM ALLOYS.  Fred- 
erick M. Becket, Niagara Falls, N. Y., assignor to Electro 
Metallurgical Company, New York, N. Y. Filed June 5, 1907. 
Consists in reducing a titanium ore in an electric furnace 
by means of carbon in presence of sufficient silicon to ex- 
clude from the product all carbon in excess of ten per cent. 


910,898. ELECTRIC SPEEDOMETER AND ODOMETER. How- 
ard Bonbright, New Haven, Conn. Filed July 24, 1908. Com- 
bined with the front axle of a motor vehicle is a dynamo 
electrically connected to a speedometer and an odometer. 


910,901. POWER-TRANSMITTING MECHANISM. Frederick 
Bucherer, Bayonne, N. J. Filed November 22, 1907. The 
motor is mounted on a pivotal support so as to keep its 
shaft parallel to that of the driven machine. 


910,911. RAILWAY-SIGNALING MECHANISM. Levi H. Craft, 
Dennison, Ohio, assignor to the Union Switch and Signal 
Company, Swissvale, Pa. Filed September 23, 1907. An elec- 
tromagnet controls a latch in a semaphore mechanism. 

910,912. ELECTRIC CIRCUIT CONTROLLER FOR INTERNAL- 
COMBUSTION ENGINES. Charles Cuno, Meriden, Conn... as- 
signor to the Connecticut Auto Engineering Corporation, Meri- 
den. Conn, Original application filed September 19, 1906. 
Divided and this application filed November 21, 1907. A ro- 
tary shaft has a contect roller yieldingly connected with it 
and normally moving outwardly to engage a fixed contact 
member. 

910,918. SUPPORT FOR TELEPHONE RECEIVERS. Robert S. 
Griffith, Berkeley, Cal. Filed August 24, 1908. The bracket 
is mounted adjacent to a wall set to hold the receiver to 
the user’s ear. 





910,748.—SILICON RHEOSTAT. 


910,930. MEDICAL ELECTRICAL DEVICE FOR MEDICAL AND 
THERAPEUTICAL PURPOSES. Frederick A. Ligowsky, Cin- 
cinnati, Ohio, assignor to the Auto-Ozone Company, Cincin- 
nati, Ohio. Filed February 24, 1908. A machine for the 
generation of ozone contains glass plates, an induction coil, 
batteries and clock work for interrupting and closing the 
circuit. 


910,931. ELECTRIC CARRIER SYSTEM. Sam H. Libby, East 
Orange, N. J., assignor to Sprague Electric Company. Filed 
August 1, 1906. Between a number of stations are trolley 
wires, one of which has an isolated section at each station. 
Carriers traveling between the stations are provided each 
with a propelling and a hoisting motor. 


910,949. AUTOMATIC TENSION REGULATOR FOR ELEC- 
TRICAL GENERATORS. August Nicol, Berlin, Germany, as- 
signor to Bergmann Elektricitaéts-Werke, Aktiengesellschaft, 
Berlin, Germany. Filed January 22, 1908. Comprises a con- 
stantly-operated motor, planetary gearing with a potential 
adjuster driven thereby, and means controlled by a decrease 
or increase of potential for arresting or releasing a member 
of this gearing. 
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910,951. CONTROLLER FOR ELECTRIC MOTORS.| William A. 
Paris, Edgewood Park, Pa., assignor to Westinghouse Electric 
and Manufacturing Company. Filed March 3, 1906. Com- 
bined with a rotatable drum having four similar groups of 
contact ring segments equally disposed about its circum- 
ference are two groups of stationary contact members which 
severally engage the drum at four points about the cir- 
cumference, 


910,956. ELECTRIC RECORDING 
Robinson, Schenectady, N. Y., assignor to General Electric 
Company. Filed October 13, 1902. A series of recording 
styluses connected with metallic surfaces are supported over 
atraveling record sheet and an electrode moving between 
the surfaces and separated therefrom by an air gap affords 
means for a source of high potential connected to the con- 
ducting surface to effect an electric discharge across the 
gaps and through the record sheet. 


910,957. BLOCK SIGNAL. Charles H. Roth and Harry A. Har- 
rington, Akron, Ohio. Filed December 6, 1906. The signal 
is actuated by a solenoid under the control of a contact 
arranged in the path of the trolley wheel. 

910,964. ROLLER BEARING FOR ROCKER RINGS. Robert 
Siegfried, Pittsburg, Pa., assignor to Westinghouse Electric 
and Manufacturing Company. Filed May 1, 1905. A mov- 
able rocker ring in an annular recess of the field frame has 
a chain located in the channel at the bottom of the machine 
to support its weight, this comprising a number of rollers, 
pivots and connecting links, also uniformly-spaced guide rings 
projecting from the rocker ring into the channel. 

910,965. CONNECTOR ATTACHMENT FOR BATTERIES. Jo- 
hann F. Siems, Columbus, Neb. Filed June 24, 1908. The 
carbon of a dry battery has a draw-spring terminal with a 
portion thereof embedded in the carbon. 
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910,949 —GENERATOR-POTENTIAL REGULATOR. 





910,969. ELECTRIC LAMP AND METHOD OF MAKING THE 
SAME. Charles P. Steinmetz, Schenectady, N. Y., assignor 
to General Electric Company, Original application filed No- 
vember 17, 1902. Divided and this application filed Septem- 
‘ber 28, 1908. A modification of No. 910,736, in which the 
end portions of the tube are formed of fused quartz combined 
with potassium. 

910,975. CLEAT FOR ELECTRIC WIRES. Antrim L. Vickers, 
New Sharon, Iowa. Filed September 23, 1907. Comprises a 
base and a sectionalized top connected together and mounted 
on the base, the parts being capable of independent removal. 


910,988. VARIABLE-SPEED TRANSMISSION DEVICE. John R. 
Anderson, Pittsfield, Mass., assignor to General Electric Com- 
pany. Filed August 2, 1907. A motor is mounted in a 
bracket for oscillating about an axis at right angles to the 
motor shaft. 

910,989. INSULATING COMPOUND. Patrick J. Cannon, William 
H. Young and Clinton Bateholts, Schenectady, N. Y., as- 
signors to General Electric Company. Filed December 26, 
1903. A compound moldable into any desired shape by the 
application of heat and pressure consists of ground slate, 
asbestos and a binder of copal gum and gilsonite. 


910,991. ELECTRIC STORAGE BATTERY. Charles S. Cole, 
Sandy Hook, Conn. Filed July 10, 1907. Ribbed separator 


plates have apertures through which and through the elec- 
trode plates binding bolts pass to fasten the element into 
a unit, there being also stiffening ribs on the outer plates. 
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910,995. FLOOR-SURFACING MACHINE. John B. Dyer, Iron- 
ton, Ohio. Filed May 1, 1908. This machine is driven by an 
electric motor, 


911,011. MULTIPLE-VOLTAGE SYSTEM OF CONTROL. Ray 
P. Jackson, Wilkinsburg, Pa., assignor to Westinghouse Elec- 
tric and Manufacturing Company. Filed March 8, 1906. In 
combination with motors that may be operated by either 
alternating or direct current is a switch for arranging the 
circuits in accordance with the kind of current supplied, a 
transformer and auxiliary automatic switches being used 
when alternating current is supplied. 


911,018. MOTOR-CONTROL SYSTEM. Henry D. James, Pitts- 
burg, Pa., assignor to Westinghouse Electric and Manufactur- 
ing Company. Filed May 6, 1907. Control means dependent 
upon a predetermined current in the motor circuit are ar- 
ranged for automatically reinserting the several sections of 
the starting resistance, as well as for short-circuiting them 
in starting, 

911,016. ALARM SYSTEM. William H. Kirnan, Bayonne, N. J. 
Filed July 30, 1908. Combined with a number of local cir- 
cuits containing alarm boxes are a number of central-station 
magnets, recording circuits and repeating circuits. 

911,018. ELECTRIC APPARATUS. Benjamin G. Lamme, Pitts- 
burg, Pa., assignor to Westinghouse Electric and Manu- 
facturing Company. Filed May 6, 1907. A rotor core has 
longitudinal slots provided with side-wall grooves, coils in 
the slots, and metal coil-retaining blocks engaging the 
grooves and separated by air spaces. 

911,020. MERCURY-MOTOR-METER. Robert C. Lanphier and 
Otis White, Springfield, Ill., assignors to Sangamo Electric 
Company, Springfield, Ill. Filed August 20, 1908. The 
method for clamping the rotating element is described. 


PATENTS THAT HAVE EXPIRED. 


Following is a list of electrical patents (issued by the United 
States Patent Office) that expired February 2, 1909: 


467,919. ELECTRIC CUT-OUT. A. L. Clough, Manchester, N. H. 
467,924. ELECTRIC MOTOR. J. W. Darley, Jr., Baltimore, Md. 
467,969. ELECTRIC RAILWAY MOTOR. H. M. Byllesby, St. 


Paul, Minn. 

467,982. INCANDESCENT ELECTRIC LAMP. 
Piffard, N. Y. 

467,983. INCANDESCENT 
Piffard, N. Y. 

467,985. ELECTRIC SIGNAL FOR 
corn, Marysville, Mont. 


D. H. Piffard, 
LAMP SOCKET, D. H. Piffard, 


MINE SHAFTS. F. W. Ba- 


468,020. ELECTRIC MEASURING INSTRUMENT AND _ CUR- 
RENT DIRECTION INDICATOR. J. J. Wood, Fort Wayne, 
Ind. 


468,099. SYSTEM OF ELEGTRICAL DISTRIBUTION. H. W. 
Leonard, New York, N. Y. 

468,100. ELECTRIC ELEVATOR. H. W. Leonard, New York, 
NM. X. 


468,101. CUT-OUT. J. B. Murphy, Cincinnati, Ohio. 
468,107. ELECTRIC SIGNAL SYSTEM. H. F. Eaton, Quincy, 
Mass. : 


468,119. ELECTRIC SWITCH. E. Thomson, Lynn, Mass, 
468,120. METHOD OF AND MEANS FOR INTERRUPTING 
ELECTRIC CURRENTS. E Thomson, Swampscott, Mass. 
468,121. DYNAMO-ELECTRIC MACHINE. E. Thomson, Swamp- 
scott, Mass. 

468,122 and 468,123. SYSTEM OF ELECTRICAL DISTRIBU- 
TION, E. Thomson, Swampscott, Mass. 

468,125. ELECTRIC SWITCH. A. Wright, Providence, R. I. . 

468,128. ELECTRIC MOTOR REGULATION. F. O. Blackwell, 
New York, N. Y. 

468,160. RAILWAY SWITCH AND SIGNAL INTERLOCKING 
MECHANISM. J. W. Thomas, Jr., Nashville, Tenn. 

468,163, 468,164 and 468,165. ELECTRIC RAILWAY. M. Wheless, 
Nashville, Tenn. 

468,166. CONDUIT ELECTRIC TROLLEY. 
ville, Tenn. 


M. Wheless, Nash- 


468,170. ELECTRICAL ANNUNCIATOR. W. Ebert, Chicago, Il. 

468,172. ELECTRIC FARE REGISTER. W. H. Gilman, Boston, 
Mass. 

468,186. ELECTRIC-LIGHT TOWER. C. A. Beardsley, Detroit, 
Mich. 


468,260. REGULATOR FOR ELECTRIC-CURRENT GENERA- 
TORS. G. Pfannkuche, Cleveland, Ohio. 











